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FILE ! MEDLINE ' ENTERED AT 15:53:29 ON 18 NOV 2004 

FILE 1 BIOSIS 1 ENTERED AT 15:53:29 ON 18 NOV 2004 
Copyright (c) 2004 The Thomson Corporation. 

FILE 'CAPLUS' ENTERED AT 15:53:29 ON 18 NOV 2004 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 
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COPYRIGHT (C) 2004 AMERICAN CHEMICAL SOCIETY (ACS) 
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COPYRIGHT (C) 2004 Elsevier Inc. All rights reserved. 
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=> Shiga 5A toxin 

LI 0 SHIGA 5A TOXIN 

=> (Shiga (5A) toxin) (s) (resistant or resistance or insensitive or (not 
(w) sensitive) ) 
MISSING TERM 1 OR (NOT 1 

The search profile entered contains a left parenthesis, 
1 ( T followed by an operator. 

=> (Shiga (5A) toxin) (s) (resistant or resistance or insensitive or ("not" 
(w) sensitive) ) 

L2 193 (SHIGA ( 5A) TOXIN) (S) ( RESISTANT OR RESISTANCE OR INSENSITIVE 

OR ("NOT" (W) SENSITIVE)) 

-> d scan 

L2 193 ANSWERS CAPLUS COPYRIGHT 2004 ACS on STN 
CC 10-0 (Microbial, Algal, and Fungal Biochemistry) 

Section cross-reference ( s ) : 17 
TI Antimicrobial resistance of foodborne pathogens 
ST review antimicrobial resistance foodborne pathogen 
IT Antibiotic resistance 

Antibiotics 

Campylobacter 

Food contamination 

Human 

Listeria monocytogenes 
Pathogenic bacteria 
Public health 
Salmonella 
Yersinia 

(antibiotic resistance of foodborne pathogens and transmission to 
humans via food) 
IT Escherichia coli 

( Shiga toxin producing; antibiotic 

resistance of foodborne pathogens and transmission to humans 
via food) 

HOW MANY MORE ANSWERS DO YOU WISH TO SCAN? (1) :3 

L2 193 ANSWERS BIOSIS COPYRIGHT (c) 2004 The Thomson Corporation. on STN 
TI EVALUATION OF THE ROLE OF SHIGA AND SHIGA-LIKE TOXINS IN MEDIATING DIRECT 

DAMAGE TO HUMAN VASCULAR ENDOTHELIAL CELLS. 
IT Miscellaneous Descriptors 



SHIGELLA-DYSENTERIAE ESCHERICHIA-COLI MEMBRANE 

L2 193 ANSWERS BIOSIS COPYRIGHT (c) 2004 The Thomson Corporation. on STN 

TI Characterization of a shiga-toxin 1-resistant 
stock of Vero cells. 

IT Methods & Equipment 

MTT assay [methylthiazolyldiphenyl-tetrazolium bromide assay] : 
laboratory techniques; binding assay: laboratory techniques; confocal 
microscopy: imaging and microscopy techniques, laboratory techniques; 
lipid analysis: laboratory techniques 

IT Miscellaneous Descriptors 

cell viability; intracellular transport; serum depression 

L2 193 ANSWERS CAPLUS COPYRIGHT 2004 ACS on STN 
CC 10-6 (Microbial, Algal, and Fungal Biochemistry) 

Section cross-reference ( s ) : 14 
TI Detection and antibiotic resistance of Shiga 

toxin gene positive E. coli isolated from rectal swabs of children 
with diarrhea in Slovakia 
ST Shiga toxin Escherichia detection antibiotic 

resistance; gene Shiga toxin Escherichia 
IT Escherichia coli 

(STEC; detection and antibiotic resistance of Shiga 
toxin gene-pos. Escherichia coli isolated from rectal swabs of 
children with diarrhea in Slovakia) 
IT Toxins 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 
(Shiga; detection and antibiotic resistance of Shiga 
toxin gene-pos. Escherichia coli isolated from rectal swabs of 
children with diarrhea in Slovakia) 
IT Antibiotic resistance 

Diagnosis 

Feces 

Human 

PCR (polymerase chain reaction) 
Virulence (microbial ) 

(detection and antibiotic resistance of Shiga 

toxin gene-pos. Escherichia coli isolated from rectal swabs of 
children with diarrhea in Slovakia) 
IT Gene, microbial 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); ANST (Analytical 
study) ; BIOL (Biological study) 

(stxl; detection and antibiotic resistance of Shiga 
toxin gene-pos. Escherichia coli isolated from rectal swabs of 
children with diarrhea in Slovakia) 
IT Gene, microbial 

RL: ANT (Analyte); BSU (Biological study, unclassified); ANST (Analytical 
study) ; BIOL (Biological study) 

(stx2; detection and antibiotic resistance of Shiga 
toxin gene-pos. Escherichia coli isolated from rectal swabs of 
children with diarrhea in Slovakia) 
IT 69-53-4, Ampicillin 8025-81-8, Spiramycin. 79198-29-1, 
Amoxicillin/clavulanic acid 

RL: PAC (Pharmacological activity); BIOL (Biological study) 
(detection and antibiotic resistance of Shiga 

toxin gene-pos. Escherichia coli isolated from rectal swabs of 
children with diarrhea in Slovakia) 
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WPIDS COPYRIGHT 2004 THE THOMSON CORP on STN 
2000-412091 [35] WPIDS 
C2000-124883 

Expression cassette used as live vector vaccine comprises 
nucleotide sequence encoding origin of replication and 
plasmid maintenance system which includes a 
post-segregational killing and a partitioning function. 
B04 C06 D16 
GALEN, J E 

(UYMA-N) UNIV MARYLAND BALTIMORE 
87 
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KIND DATE 
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RW: AT BE CH CY DE DK EA 
OA PT SD SE SL SZ TZ 
W: AE AL AM AT AU AZ BA 
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EP 1135025 Al 20010926 
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AB 



2000-412091 [35] 



19991012; US 
19981202; US 
19991202; US 
20040105 



US 1999-158738P 

1998- 204117 

1999- 453313 
2004-750965 

WPIDS 

WO 200032047 A UPAB: 20000725 

NOVELTY - An independently functioning expression cassette (I) , comprises 
a nucleotide sequence encoding an origin of replication (ORI) and a 
nucleotide sequence encoding a plasmid maintenance system (PMS) which 
includes a post-segregational killing function (PSK) and a partitioninq 
function. ^ 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

(1) an amplifiable plasmid replicon (II) comprising (I); 

(2) a bacterial cell comprising (II); 

(3) an attenuated bacterial live vector vaccine (III), comprising a 
bacterial species containing a replicon comprising a nucleotide sequence 
encoding an antigen of interest, and a nucleotide sequence encoding a PMS; 

(4) a conditionally unstable plasmid (IV), for examining changes in 
plasmid stability resulting from incorporation of plasmid maintenance 
system, comprises an ORI yielding an average copy number of 2-75 copies 
and a promoter driving the expression of a protein or peptide and whose 
oyer expression imposes a metabolic burden on a bacterium, which favors 
plasmid loss; 

(5) making (Ml) a stabilized (III), which involves transforming a 
bacterial live vector with a replicon comprising a PMS which includes one 
PSK and one partitioning function, and a nucleotide sequence encoding one 
or more antigen; 

(6) a DNA (V), comprising a modified ompC promoter phenotypically 
characterized so that the promoter exhibits higher rates of osmotically 
regulated expression in relation to a corresponding non-mutated ompC 



promoter; and 

(7) an expression plasmid (VI) comprising (V) . 
ACTIVITY - Cytostatic; antibacterial; virucide; hepatropic; 
antiinflammatory; immunosuppressive; dermatological; antiasthmatic; 
antiallergic; neuroprotective; antiarthritic; antirheumatic; No supporting 
data is given. y 

MECHANISM OF ACTION - Vaccine. 

^,<r! SE Z- {I V , L f US6d f ° r elicitin g an immune response in a human or 
bovine subject (claimed). (I) is used for transforming a bacterial cell 
which is cultured, and transformed into a subject to elicit an immune 
J\mh? nS ?;* alS ° bS US6d t0 vaccinate a subject against Salmonella 

£S£ A I COmprise an antigen for hepatitis B, Haemophilus influenzae 

type b, hepatitis A, acellular pertussis (acP) , varicella, rotavirus, 
Streptococcus pneumoniae, or Neisseria meningitidis, and can be used as 
vaccines against diseases caused by these agents. (I) can be also used as 
a cancer vaccine. The antigens encoded by the plasmids are designed to 
provoke an immune response to autoantigens, B cell receptors and/or T cell 
receptors which are implicated in autoimmune or immunological diseases. 
Where an inappropriate immune response is raised against body tissues, or 
environmental antigens, the vaccines may immunize against the 
autoantigens, B cell receptors and/or T cell receptors to modulate the 
responses and ameliorate diseases, such as myasthenia gravis, lupus 
erythematosis, rheumatoid arthritis, multiple sclerosis, allergies and 
astnma. 

ADVANTAGE - The plasmid maintenance systems incorporated into 
multicopy expression plasmids encoding one or more proteins or peptides of 
mterest, enhances the level of expression of the protein or peptide of 
interest. The plasmid maintenance systems provide improved stability of 
recombinant plasmids, overcoming prior art problems of plasmid 
instability. ^ 

DESCRIPTION OF DRAWING (S) - The figure shows the pGEN expression 
plasmid pGEN2 . ^ 
Dwg. 1/8 



-> ( (mutated or mutant) (s) subunit) 

L4 20901 ( (MUTATED OR MUTANT) (S) SUBUNIT) 

=> d his 

(FILE ' HOME 1 ENTERED AT 15:52:27 ON 18 NOV 2004) 

NW E 2004 DLINE ' BI ° SIS ' CAPLUS ' EMBASE, WPIDS ' ENTERED AT 15:53:29 ON 18 
LI 0 SHIGA 5A TOXIN 

^ 193 (SHIGA < 5A > TO*™) (S) (RESISTANT OR RESISTANCE OR INSENSITIVE 

L ^ 1 ( (MUTATED OR MUTANT) (S) SUBUNIT) AND L2 

L4 20901 ( (MUTATED OR MUTANT) (S) SUBUNIT) 

=> (mutated or mutant or virulent) (s) (Shiga (5A) toxin) 

L5 182 (MUTATED OR MUTANT OR VIRULENT) (S) (SHIGA (5A) TOXIN) 

=> (mutated or mutant or virulent) (s) (Shiga (w) toxin) 

L6 122 (MUTATED OR MUTANT OR VIRULENT) (S) (SHIGA (W) TOXIN) 

=> L2 and L6 

L7 16 L2 AND L6 



=> dup rem 17 

PROCESSING COMPLETED FOR L7 

L8 10 DUP REM L7 (6 DUPLICATES REMOVED) 



=> t ti 18 1-10 



L8 
TI 

L8 
TI 

L8 
TI 



L8 
TI 



ANSWER 1 OF 10 EMBASE COPYRIGHT 2004 ELSEVIER INC. ALL RIGHTS RESERVED, 
on S TN 

Construction, characterization, and animal testing of WRSdl, a Shigella 
dysenteriae 1 vaccine. 

ANSWER 2 OF 10 EMBASE COPYRIGHT 2004 ELSEVIER INC. ALL RIGHTS RESERVED . 

on o J. N 

Involvement of surface polysaccharides in the organic acid 
resistance of Shiga Toxin-producing 
Escherichia coli 0157 :H7. 

ANSWER 3 OF 10 EMBASE COPYRIGHT 2004 ELSEVIER INC. ALL RIGHTS RESERVED. 

Ferrets as a model system for renal disease secondary to intestinal 
infection with Escherichia coli .0157 :H7 and other Shiga toxin-producing E. 



L8 ANSWER 4 OF 10 WPIDS COPYRIGHT 2004 THE THOMSON CORP on STN 
TI Sanitation of produce including fruits and/or vegetables involves applying 
bacteriophage (s) to the produce. PPiying 

L8 o^STN 5 ° F 10 EMBASE C0PYRIGHT 2004 ELSEVIER INC. ALL RIGHTS RESERVED. 
TI Flavopiridol induces apoptosis and caspase-3 activation of a newly 

characterized Burkitt's lymphoma cell line containing mutant p53 genes. 

L8 ANSWER 6 OF 10 WPIDS COPYRIGHT 2004 THE THOMSON CORP on STN 

TI Expression cassette used as live vector vaccine comprises nucleotide 

sequence encoding origin of replication and plasmid maintenance system 
which includes a post-segregational killing and a partitioning function. 

ANSWER 7 OF 10 EMBASE COPYRIGHT 2004 ELSEVIER INC. ALL RIGHTS RESERVED 
on STN 



Shiga toxin-producing Escherichia coli isolates from cases of human 
disease show enhanced adherence to intestinal epithelial (Henle 407) 
cells. 



L8 ANSWER 8 OF 10 MEDLINE on STN DUPLICATE 1 

TI Isolation of Shiga toxin-resistant Vero 

cells and their use for easy identification of the toxin. 

L8 ANSWER 9 OF 10 MEDLINE on STN DUPLICATE 2 

TI Deletion of the Shiga toxin gene in a chlorate- 
resistant derivative of Shigella dysenteriae type 1 that retains 
virulence . 

L8 ANSWER 10 OF 10 EMBASE COPYRIGHT 2004 ELSEVIER INC. ALL RIGHTS RESERVED, 
on S TN 

TI Localization of stx, a determinant essential for high-level production of 
Shiga toxin by Shigella dysenteriae serotype 1, near pyrF and generation 
of stx transposon mutants. 



=> d ibib abs 18, 8 

L8 ANSWER 8 OF 10 MEDLINE on STN DUPLICATF 1 

ACCESSION NUMBER: 88314296 MEDLINE 
DOCUMENT NUMBER: PubMed ID: 3045003 
TITLE; Isolation of Shiga toxin- 

resistant Vero cells and their use for easy 



AB 



identification of the toxin. 
AUTHOR: Kongmuang U; Honda T; Miwatani T 

CORPORATE SOURCE : Research Institute for Microbial Diseases, Osaka 

University, Japan. 
SOURCE: Infection and immunity, (1988 Sep) 56 (9) 2491-4. 

Journal code: 0246127. ISSN: 0019-9567 
PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 198 810 

ENTRY DATE: Entered STN: 19900308 

Last Updated on STN: 19900308 
Entered Medline: 19881004 
Shiga toxin-resistant Vero cells were 

isolated by treatment of the cells with nitrosoguanidine. These 
mutant cells were not affected by Shiga toxin 

at more than 1 microgram/ml , although the parent Vero cells were sensitive 
to 25 pg of the toxin per ml. Immunofluorescence studies showed that all 
the mutant cells had lost toxin-binding capacity. The cytotoxic 
activities of various bacterial cultures against the parent and mutant 
cells were compared. All samples from 10 strains of Shigella dysenteriae 
type 1 and all three strains of Escherichia coli 0157 :H7 tested showed 
cytotoxicity to the parent cells but not to the mutant cells. Samples 
from other organisms, such as Shigella flexneri, Shigella sonnei, 
Clostridium difficile, Aeromonas hydrophila, Aeromonas sobria, and other 
E coli strains, either had no effect or were cytotoxic on both the parent 
and mutant cells. Thus, these mutant cells could be used to identify 
Shiga-like toxin and distinguish it from other cytotoxins. The results 
also suggest the presence of a receptor for Shiga-like toxin on Vero cells 
that is essential for expression of the cytotoxicity of Shiga toxin but is 
not essential for growth of Vero cells. 



=> FIL STNGUIDE 
COST IN U.S. DOLLARS 

FULL ESTIMATED COST 

FILE 'STNGUIDE 1 ENTERED AT 16:07:50 ON 18 NOV 2004 

USE IS SUBJECT TO THE TERMS OF YOUR CUSTOMER AGREEMENT 

COPYRIGHT (C) 2004 AMERICAN CHEMICAL SOCIETY, JAPAN SCIENCE 

AND TECHNOLOGY CORPORATION, AND FACHINFORMATIONSZENTRUM KARLSRUHE 

FILE CONTAINS CURRENT INFORMATION. 
LAST RELOADED: Nov 12, 2004 (2004 1112/UP) . 

=> file medline biosis caplus embase wpids 
COST IN U.S. DOLLARS 

FULL ESTIMATED COST 

FILE 'MEDLINE ' ENTERED AT 16:08:34 ON 18 NOV 2004 

FILE 'BIOSIS' ENTERED AT 16:08:34 ON 18 NOV 2004 
Copyright (c) 2004 The Thomson Corporation. 

FILE 'CAPLUS' ENTERED AT 16:08:34 ON 18 NOV 2004 
USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT 
PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 
COPYRIGHT (C) 2004 AMERICAN CHEMICAL SOCIETY (ACS) 



SINCE FILE TOTAL 
ENTRY SESSION 
82.61 83.03 



SINCE FILE TOTAL 
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0.06 83.09 



FILE 1 EMBASE ' ENTERED AT 16:08:34 ON 18 NOV 2004 
COPYRIGHT (C) 2004 Elsevier Inc. All rights reserved. 
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COPYRIGHT (C) 2004 THE THOMSON CORPORATION 

=> d his 

(FILE ' HOME ' ENTERED AT 15:52:27 ON 18 NOV 2004) 

NOV E 2004 DLINE ' BI ° SIS ' CAPLUS ' EMBASE, WPIDS 1 ENTERED AT 15:53:29 ON 18 
LI 0 SHIGA 5A TOXIN 

^ 193 ( SHIGA (5A) TOXIN) (S) (RESISTANT OR RESISTANCE OR INSENSITIVE 

LJ 1 ( (MUTATED OR MUTANT) (S) SUBUNIT) AND L2 

L4 20901 ((MUTATED OR MUTANT) (S) SUBUNIT) 

L5 182 (MUTATED OR MUTANT OR VIRULENT) (S) (SHIGA (5A) TOXIN) 

L6 122 (MUTATED OR MUTANT OR VIRULENT) (S) (SHIGA (W) TOXIN) 

L7 16 L2 AND L6 

L8 10 DUP REM L7 (6 DUPLICATES REMOVED) 

FILE ? STNGUIDE 1 ENTERED AT 16:07:50 ON 18 NOV 2 004 

FILE 'MEDLINE, BIOSIS, CAPLUS, EMBASE, WPIDS 1 ENTERED AT 16:08:34 ON 18 
NOV 2 004 



or 



-> (mutated or mutant) (w) ((virulent or virulence or toxicity or toxic 
cytotoxic or cytotoxicity) 3N (increas? or more or great? ) ) 
MISSING OPERATOR TOXICITY) 3N 

The search profile that was entered contains terms or 
nested terms that are not separated by a logical operator. 

=> (mutated or mutant) (w) ((virulent or virulence or toxicity or toxic or 
cytotoxic or cytotoxicity) (3N) (increas? or more or great?)) 

L9 2 (MUTATED OR MUTANT) (W) ( (VIRULENT OR VIRULENCE OR TOXICITY OR 

TOXIC OR CYTOTOXIC OR CYTOTOXICITY) (3N) (INCREAS? OR MORE OR 
GREAT?) ) 

=> dup rem L9 

PROCESSING COMPLETED FOR L9 

L1 ° 2 DUP REM L9 (0 DUPLICATES REMOVED) 

=> t ti L10 1-2 

L10 ANSWER 1 OF 2 WPIDS COPYRIGHT 2004 THE THOMSON CORP on STN 

TI New isolated mutated human P 53 polypeptides for inducing toxicity in a 

cell, treating cancer and identifying compounds that mimic toxic or 

supertransactivating mutations. 

L10 ANSWER 2 OF 2 CAPLUS COPYRIGHT 2004 ACS on STN 

TI Characterization of lectins in the cotton-Verticillium dahliae Kleb 
system 



=> d ibib abs 110 1-2 

L10 ANSWER 1 OF 2 WPIDS COPYRIGHT 2004 THE THOMSON CORP on STN 
ACCESSION NUMBER: 2001-123321 [13] WPIDS 

DOC. NO. CPI: C2001-035890 

TITLE: New isolated mutated human p53 polypeptides for inducing 

toxicity in a cell, treating cancer and identifying 
compounds that mimic toxic or supertransactivating 



mutations . 
DERWENT CLASS: B04 D16 

INVENTOR (S): INGA, A; RESNICK, MA 

PATENT ASSIGNEE(S): (USSH) US DEPT HEALTH & HUMAN SERVICES 
COUNTRY COUNT: 95 
PATENT INFORMATION: 
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AU 2000062395 A 20010219 (200129) 
EP 1204745 A2 20020515 (200239) EN 
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NOVELTY - Isolated polypeptides (I) of human p53 containing specific 
mutations, are new. 

DETAILED DESCRIPTION - New isolated polypeptides (I) of p53 having 
the following residues containing the mutations (in brackets) : 



(a) 


117 


to 


172 


(V122A) ; 


(b) 


272 


to 


282 


(C277W) ; 


(c) 


272 


to 


282 


(C277R) ; 


(d) 


333 


to 


343 


(F338L) ; 


(e) 


153 


to 


163 


(V157I; 


(f) 


70 


to 


30 (A76T); 


(g) 


145 


to 


155 


(T150A) ; 


(h) 


115 


to 


125 


(S121C) ; 


(i) 


90 


to 100 


(S96P) ; 


(j) 


110 


to 


120 


(H115R) ; 


(k) 


120 


to 


130 


(C124Y) ; 


(1) 


115 


to 


125 


(S121F) ; 


(m) 


118 


to 


128 


(T123A) ; 


(n) 


120 


to 


130 


(C124F) ; 



(o) 235 to 245 (S240N) ; 

(p) 110 to 120 (S116T) ; 

(q) 340 to 350 (N345S) ; 

(r) 118 to 128 (T123S) ; 

(s) 180 to 190 (D184G) ; 

(t) 283 to 293 (N288K) ; 

(u) 193 to 203 (E198V) ; 

(v) 110 to 120 (H115R) ; 

(w) 85 to 95 (W92R) ; 

(x) 90 to 100 (S96P) ; 

(y) 110 to 120 (S116T) ; 

(z) 225 to 235 (N228K) ; 

(a 1 ) 113 to 123 (T118A) ; 

(b' ) 118 tol28 (T123P) ; 

(C ) 132 to 142 (L137R) ; 

(d 1 ) 155 to 165 (M160T) ; 

(e ? ) 235 to 245 (N239Y) ; 

(f » ) 280 to 290 (E285A) ; 

(g ! ) 50 to 150 (A76T) and (V22A) ; 

(h') 50 to 200 (W91C), (C124R) , (Q136K) , and (T150A) ; or 
(i') 100 to 200 (C124R), (Q136K) and (T150A) . 
INDEPENDENT CLAIMS are also included for the following: 

(1) an isolated nucleic acid (II) encoding (I); 

(2) detecting (Ml) a supertransactivating mutation in (II) 
comprising: 

(a) introducing (II) comprising an inducible promoter containing GAL 
1 linked to a human p53 coding sequence, into a yeast cell that has a 
reporter gene linked to a DNA sequence that p53 binds; 

(b) plating the cell on raffinose as a carbon source; and 

(c) identifying colonies on plates where wild type and mutant 
colonies yield different colored colonies; 

(3) detecting (M2) a toxic mutation in the human p53 gene comprises 
(Ml), where the cell can be plated on glucose, raffinose or galactose; 

(4) detecting (M3) a toxic mutation in the human p53 gene comprising: 

(a) introducing a nucleic acid encoding an unidentified human p53 and 
containing an on-off promoter linked to the coding sequence, into a yeast 
cell ; 

(b) incubating the cell in synthetic yeast medium in the presence and 
absence of an inducer for the promoter; and 

(c) yeast expressing wildtype p53 yield grow in the presence or 
absence of the inducer and yeast expressing a mutation yield grow in the 
presence of the inducer; 

(5) inducing (M4) toxicity in a cell by administering (I); 

(6) screening (M5) for compounds that can mimic a toxic p53 mutation 
comprising: 

(a) introducing into a yeast cell of (Ml (a)), a nucleic acid that 
encodes a non-toxic or wildtype p53 and that contains an inducible 
promoter linked to the coding sequence; 

(b) introducing the compound to the cell; 

(c) plating the cell on glucose, raffinose or galactose; 

(d) identifying a compound that mimics a toxic mutation preventing 
growth of colonies expressing wildtype or non-toxic mutant p53; 

(7) screening (M6) for compounds that can mimic a toxic p53 mutation 
comprising: 

(a) introducing into a yeast cell a nucleic acid which encodes a 
non-toxic mutant or wildtype p53 and comprising an on-off promoter linked 
to the coding sequence; 

(b) introducing the compound to the cell; 
(c) (M3(b) ) ; and 

(d) identifying a compound that mimics a toxic mutation, preventing 
growth of yeast in the presence of the inducer; 

(8) screening (M7) for a compound that can mimic a 



supertranscativating mutation in the p53 gene comprising: 

(a) introducing a nucleic acid into the yeast cell of (Ml (a)), that 
encodes a wildtype or a non-supertranscativating mutant p53 and comprising 
an inducible promoter linked to. the coding sequence; 

(b) plating the yeast cell and compound on raffinose medium; 

(c) identifying a compound that mimics a supertranscativating 
mutation in p53; 

(9) determining (M8) transactivation by supertransactivating p53 
mutants at different expression levels and with different p53 responsive 
elements comprising: 

(a) plating two yeast cells with two different DNA sequences that 
bind p53, that have been through steps (a) and (b) of (Ml) on glucose, 
raffinose, raffinose and galactose, and raffinose and more galactose; 

(b) identifying colonies on plates, where white or pink colonies 
indicate transactivation has occurred; and 

(c) determining the level of supertransactivation of the two DNA 
sequences under different levels of expression by p53; 

(10) detecting (M9) a supertransactivating mutation in (II) 
comprising: 

(a) obtaining a regl-501 mutant yeast cell of (Ml (a)); 

(b) plating the cell on glucose and glucose with increasing 
concentrations of galactose; and 

(c) identifying colonies on plates due to color changes; 

(11) detecting (M10) a toxic mutation in (II) comprising (M9) ; and 

(12) identifying a p53 mutant with weak transactivating activity by 
introducing a nucleic acid encoding p53 and comprising a promoter such as 
antidiuretic hormone 1 (ADH1 ) into a yeast cell that contains a reporter 
gene, plating the cell on glucose and identifying colonies due to color 
changes . 

ACTIVITY - Cytostatic. No biological data is given. 
MECHANISM OF ACTION - Gene therapy. 

USE - (I) are used to induce toxicity in a cell (claimed) . Mutants 
of p53 that are toxic, supertransactivating, or tox-suppressing are 
identified. (I) are used to identify compounds, agents or interactive 
factors, such as peptides, that mimic the toxic or supertransactivating 
mutations (claimed) . (I) can be used to inhibit growth and treat cancer. 
Dwg. 0/18 
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TITLE: Characterization of lectins in the cotton-Verticillium 

dahliae Kleb. system 
AUTHOR(S): Abazkhodzhaev, M. Kh . ; Nuritdinova, Kh. V.; Zel'tser, 

S. Sh.; Adylova, A. 
CORPORATE SOURCE: Inst. Eksp. Biol. Rast., Tashkent, USSR 

SOURCE: Uzbekskii Biologicheskii Zhurnal (1958-199?) (1988), 

(4), 8-10 

CODEN: UZBZAZ; ISSN: 0042-1685 
DOCUMENT TYPE: Journal 
LANGUAGE: Russian 

AB Lectins from cotton hypocotyls inhibited conidial germination and hyphal 
growth in a non-virulent V. dahliae mutant more than 
in a virulent race. Interaction of the lectins with conidia and 
inductor from V. dahliae was demonstrated. Amino acid composition of 2 lectin 
fractions is given. In both fractions the galactose : glucose :mannose : rhamn 
ose ratio was 4:3:1:2. 
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NOVELTY - An independently functioning expression cassette (I), comprises 
a nucleotide sequence encoding an origin of replication (ORI) and a 
nucleotide sequence encoding a plasmid maintenance system (PMS) which 
includes a pos t-segregational killing function (PSK) and a partitioning 
function . 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following : 

(1) an amplifiable plasmid replicon (II) comprising (I); 

(2) a bacterial cell comprising (II); 

(3) an attenuated bacterial live vector vaccine (III), comprising a 
bacterial species containing a replicon comprising a nucleotide sequence 
encoding an antigen of interest, and a nucleotide sequence encoding a PMS; 

(4) a conditionally unstable plasmid (IV), for examining changes in 



plasmid stability resulting from incorporation of plasmid maintenance 
system, comprises an ORI yielding an average copy number of 2-75 copies 
and a promoter driving the expression of a protein or peptide and whose 
over expression imposes a metabolic burden on a bacterium, which favors 
plasmid loss; 

(5) making (Ml) a stabilized (III), which involves transforming a 
bacterial live vector with a replicon comprising a PMS which includes one 
PSK and one partitioning function, and a nucleotide sequence encoding one 
or more antigen; 

(6) a DNA (V), comprising a modified ompC promoter phenotypically 
characterized so that the promoter exhibits higher rates of osmotically 
regulated expression in relation to a corresponding non-mutated ompC 
promoter; and 

(7) an expression plasmid (VI) comprising (V) . 

ACTIVITY - Cytostatic; antibacterial; virucide; hepatropic; 
antiinflammatory; immunosuppressive; dermatological ; antiasthmatic; 
antiallergic; neuroprotective; antiarthritic; antirheumatic; No supporting 
data is given . 

MECHANISM OF ACTION - Vaccine. 

USE - (IV) is used for eliciting an immune response in a human or 
bovine subject (claimed). (I) is used for transforming a bacterial cell 
which is cultured, and transformed into a subject to elicit an immune 
response. (I) can also be used to vaccinate a subject against Salmonella 
typhi. (I) may comprise an antigen for hepatitis B, Haemophilus influenzae 
type b, hepatitis A, acellular pertussis (acP) , varicella, rotavirus, 
Streptococcus pneumoniae, or Neisseria meningitidis, and can be used as 
vaccines against diseases caused by these agents. (I) can be also used as 
a cancer vaccine. The antigens encoded by the plasmids are designed to 
provoke an immune response to autoantigens , B cell receptors and/or T cell 
receptors which are implicated in autoimmune or immunological diseases. 
Where an inappropriate immune response is raised against body tissues, or 
environmental antigens, the vaccines may immunize against the 
autoantigens, B cell receptors and/or T cell receptors to modulate the 
responses and ameliorate diseases, such as myasthenia gravis, lupus 
erythematosis , rheumatoid arthritis, multiple sclerosis, allergies and 
asthma . 

ADVANTAGE - The plasmid maintenance systems incorporated into 
multicopy expression plasmids encoding one or more proteins or peptides of 
interest, enhances the level of expression of the protein or peptide of 
interest. The plasmid maintenance systems provide improved stability of 
recombinant plasmids, overcoming prior art problems of plasmid 
instability . 

DESCRIPTION OF DRAWING (S) - The figure shows the pGEN expression 
plasmid pGEN2 . 
Dwg. 1/8 
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Refinement of a therapeutic Shiga toxin-binding probiotic 
for human trials. 
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We have previously constructed a recombinant bacterium expressing a 
modified lipopolysaccharide (LPS) mimicking the Shiga 
toxin receptor, which binds toxin with high avidity. 

This involved cloning Neisseria galactosyl transferase genes (IgtC and 
IgtE) in pK184 in a derivative of Escherichia coli Rl (CWG308). Such 
constructs have considerable potential for prevention of disease caused by 
Shiga toxin-producing E. coli (STEC) . However, neither 

the E. coli host strain nor the expression plasmid is suitable for human 
use, because the former is derived from a clinical isolate and the latter 
contains a kanamycin-resistance gene. We have constructed, as a 
prelude to human trials, a nonpathogenic E. coli K-12 C600 derivative with 
deletions in waaO and waaB, such that it has the same LPS core structure 
as CWG308. We also deleted the thyA gene from this strain, rendering it 
thymine dependent. The kanamycin-resistance gene was also 
deleted from pK184 and was replaced with Salmonella typhimurium thyA. 
Neisseria IgtCE was then cloned into this plasmid and transformed into 
C600AwaaOBAthyA. The plasmid was stably maintained, and the 
construct produced a modified LPS and neutralized Stxl and Stx2c. 
Moreover, mice challenged with an otherwise fatal dose of STEC were 
completely protected by oral administration of the novel construct. 
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LANGUAGE: English 
SUMMARY LANGUAGE : English 

AB The food-borne pathogen, Escherichia coli 0157 :H7, has been associated 

with gastrointestinal disease and the life-threatening sequela hemolytic 
uremic syndrome. The genes for the virulence factor, Shiga 
toxin 2 (Stx2), in E. coli 0157 :H7 are encoded on a temperate 
bacteriophage under the regulation of the late gene promoter. Induction of 
the phage lytic cycle is required for toxin synthesis and release. We 
investigated the hypothesis that nonpathogenic E. coli could amplify Stx2 
production if infected with the toxin-encoding phage. Toxin-encoding phage 
were incubated with E. coli that were either susceptible or 
resistant to the phage. The addition of phage to phage-susceptible 
bacteria resulted in up to 40-fold more toxin than a pure culture of 
lysogens, whereas the addition of phage to phage-resistant 
bacteria resulted in significantly reduced levels of toxin. Intestinal E. 
coli isolates incubated with Shiga toxin-encoding 

phage produced variable amounts of toxin. Of 37 isolates, 3 produced 
significantly more toxin than was present in the inoculum, and 1 fecal 
isolate appeared to inactivate the toxin. Toxin production in the 
intestine was assessed in a murine model. Fecal toxin recovery was 
significantly reduced when phage-resistant E. coli was present. 
These results suggest that the susceptibility of the intestinal flora to 
the Shiga toxin phage could exert either a protective 

or an antagonistic influence on the severity of disease by pathogens with 
phage-encoded Shiga toxin- Toxin production 

by intestinal flora may represent a novel strategy of pathogenesis. 
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AB In HeLa cells, Shiga toxin B-subunit is transported from the plasma 

membrane to the endoplasmic reticulum, via early endosomes and the Golgi 
apparatus, circumventing the late endocytic pathway. We describe here 
that in cells derived from human monocytes, i.e., macrophages and 
dendritic cells, the B-subunit was internalized in a receptor-dependent 
manner, but retrograde transport to the biosynthetic/secretory pathway did 
not occur and part of the internalized protein was degraded in lysosomes. 
These differences correlated with the observation that the B-subunit 
associated with Triton X-100-resistant membranes in HeLa cells, but not in 
monocyte-derived cells, suggesting that retrograde targeting to the 
biosynthetic/secretory pathway required association with specialized 
microdomains of biological membranes. In agreement with this hypothesis 
we found that in HeLa cells, the B-subunit resisted extraction by Triton 



X-100 until its arrival in the target compartments of the retrograde 
pathway, i.e., the Golgi apparatus and the endoplasmic reticulum. 
Furthermore, destabilization of Triton X-100-resistant membranes by 
cholesterol extraction potently inhibited B-subunit transport from early 
endosomes to the trans-Golgi network, whereas under the same conditions, 
recycling of transferrin was not affected. Our data thus provide first 
evidence for a role of lipid asymmetry in membrane sorting at the 
interface between early endosomes and the trans-Golgi network. 
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AB Infections with Shiga toxin-producing Shigella 

dysenteriae type 1 or Shiga-like toxin ( SLT) -producing 
Escherichia coli cause bloody diarrhea and are associated with an 
increased risk of acute renal failure and severe neurological 
complications. Histopathological examination of human and animal tissues 
suggests that the target cells for toxin action are vascular endothelial 
cells. Proinflammatory cytokines regulate endothelial cell membrane 
expression of the glycolipid globotriaosylceramide (Gb3) which serves as 
the toxin receptor, suggesting that the host response to the toxins or 
other bacterial products may contribute to pathogenesis by regulating 
target cell sensitivity to the toxins. We examined the effects of purified 
SLTs on human peripheral blood monocytes (PBMn) and two monocytic cell 
lines. Undifferentiated THP-1 cells were sensitive to SLTs. Treatment of 
the cells with a number of differentiation factors resulted in increased 
toxin resistance which was associated with decreased toxin 
receptor expression. U- 937 cells, irrespective of maturation state, and 
PBMn were resistant to the toxins. U-937 cells expressed low 
levels of Gb3, and toxin receptor expression was not altered during 
differentiation. Treatment of monocytic cells with tumor necrosis factor 
alpha (TNF-a) did not markedly increase sensitivity or alter toxin 
receptor expression. Undifferentiated monocytic cells failed to synthesize 
TNF and interleukin IP when treated with sublethal concentrations of 
SLT type I (SLT-I), whereas cells treated with 12-O-tetradecanoylphorbol- 
13-acetate acquired the ability to produce cytokines when stimulated with 
SLT-I. When stimulated with SLT-I, U-937 cells produced lower levels of 
TNF than PBMn and THP-I cells did. 
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AB Shiga toxin recognizes a galactose-al->4- 

galactose terminal glycolipid, globotriaosylceramide (Gb3) , in sensitive 
mammalian cells and is translocated by endocytosis to the cytoplasm, where 
it blocks protein synthesis. To determine if Gb3 is both required and 
sufficient for toxicity, Gb3 content in cells was altered by blocking key 
biosynthetic or degradative path enzymes with specific inhibitors. The 
resulting decrease or increase in cellular Gb3 was associated with a 



decrease or increase in binding of and response to Shiga 
toxin. Toxin-resistant Gb3-def icient variants 

of sensitive cells fused with liposomes containing Gb3 but not 
globotetraosylceramide (Gb4) became susceptible, whereas fusion of Gb3 
liposomes to naturally resistant Gb3- deficient CHO cells 

increased toxin binding but not cytotoxicity. These data demonstrate that 
Gb3 is required, but not sufficient, for the action of Shiga 
toxin and suggest the existence of a toxin translocation mechanism 
linked to surface glycolipids that is not expressed in CHO cells. 
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The effect of Shiga toxin with mutations in the A fragment has been tested 
on cells in order to get more information about the processing of the A 
fragment during entry into the cytosol. A mutant with a deletion between 
the Al and A2 domain in the A fragment is resistant to cleavage by trypsin 
and is less toxic than wild type toxin on both Vero and A431 cells. The 
results support the view that processing of the A fragment is important 
for the high toxicity of the wild type toxin. A number of cell lines are 
resistant to Shiga toxin although they bind 

the toxin. However, A431 cells can be sensitized by butyric 
acid treatment, and transport of Shiga toxin to the Golgi apparatus seems 
to be required for the intoxication in the sensitized cells. The role of 
retrograde transport through the Golgi apparatus to the endoplasmic 
reticulum (ER) will be discussed. 
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Escherichia coli-derived verotoxin is a toxic protein highly selective 
toward certain primate cells. Two susceptible cell lines are the Daudi 
cell line (human Burkitt lymphoma) and the Vero cell line (Green African 
monkey kidney) . These cell lines contain significant levels of the 
verotoxin-binding glycolipid globotriosylceramide (Gb3) . A clone was 
selected from the Vero cell line for resistance to Verotoxin 2, while a 
mutant from the Daudi cell line was selected for resistance to Verotoxin 
1. Both were deficient in globotriosylceramide with a corresponding 
increase in the precursor glycolipid lactosylceramide . Cell free assay of 
ct-galactosyltransf erase activity revealed that the Vero cell clone 
(VRP) contained reduced enzyme activity, whereas in the Daudi mutant 
(VT20) no decrease was noted in vitro. The observations suggest a complex 
regulation of Gb3 biosynthesis which is related to P blood group antigen 
expression . 
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Infection with Shiga toxin- and Shiga-like toxin-producing strains of 
Shigella dysenteriae and Escherichia coli, respectively, can progress to 
the hemolytic-uremic syndrome. It has been hypothesized that circulating 
Shiga toxin, Shiga-like toxins, and endotoxins may contribute to the 
disease by directly damaging glomerular endothelial cells. The effects of 
these toxins on HeLa, Vero, and human vascular endothelial cells (EC) were 
examined. Confluent EC were sensitive to Shiga toxin but were at least 
10 (6) -fold less sensitive to the toxins than were Vero cells. Shiga toxin 
was the predominant cytotoxic factor. Lipopolysaccharides were not 
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cytotoxic and did not augment Shiga toxin-mediated toxicity. Lower doses 
of Shiga toxin caused cytotoxicity when coincubated with tumor necrosis 
factor. The relative resistance of EC to Shiga 
toxin and Shiga-like toxins may be due to reduced toxin 

binding, as low levels of globotriaosylceramide (Gb3) , the toxin-specific 
receptor, were found in EC membranes . 
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AB The pathogenic properties of 16 Plesiomonas shigelloides strains recovered 
from humans with extraintestinal and intestinal illnesses, infected 
animals, and environmental sources were investigated. Most strains 
possessed a high cell charge and low surface hydrophobicity analogous to 
those of Shigella spp.; additionally, serogroup 0:17 strains reacted with 
Shigella group D antisera. However, unlike the shigellae, P. shigelloides 
strains did not universally bind Congo red, were noninvasive in HEp-2 cell 
assays, and did not produce a Shiga-like toxin on Vero 

cells. On HEp-2, Yl, and possibly Vero cells, a low-level cytolysin was 
consistently produced by all 16 P. shigelloides strains when grown in 
either Evan Casamino Acids-yeast extract or Penassay broth. The median 50% 
lethal dose for all 16 P. shigelloides strains in outbred Swiss Webster 
mice was 3.5 x 108 CFU (range, 3.2 x 107 to > 1 x 109 CFU) . Animal 
pathogenicity did not correlate with cytolysin expression, possession of a 
> 120-MDa plasmid, protein profile, or resistance to 

complement-mediated lysis. No strain analyzed produced siderophores or a 
heat-stable enterotoxin. The results suggest that members of the genus 
Plesiomonas have an overall low pathogenic potential, irrespective of the 
site of isolation or phenotypic, serologic, or surface properties shared 
with other traditional enteropathogens . 
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AB Fresh and transformed human B lineage cells were found to be sensitive to 
the cytotoxic action of Shiga-like toxin (SLT) , a 

bacterial cytotoxin. The toxin was specifically bound by the glycolipids 
globotriosylceramide and galabiosylceramide expressed on the surface of 
sensitive cells. Mutant Daudi cells selected for resistance to 
SLT cytotoxicity (SLT20(R)) were deficient in SLT-binding glycolipids and 
failed to bind SLT to their surface, suggesting a role for these 
glycolipids in the mediation of SLT cytotoxicity. Of a number of normal 
and transformed lymphoid and myeloid cells screened for SLT sensitivity, 
only B lymphoid cells were susceptible to SLT action. Moreover, B lymphoid 
cells were the only cells expressing the SLT binding glycolipids. In vitro 
B cell activation studies with Epstein-Barr virus and pokeweed mitogen 
both indicated that the vast majority of SLT-sensitive B cells belong to 
the IgG and IgA committed subset, whereas most IgM and IgM/D producing 
cells were resistant to SLT toxicity. The selective elimination 
of IgG and IgA committed cells may explain the production of only IgM 
class anti-SLT antibodies in Shigella-inf ected humans leading to the 
failure of long-term immunity to dysenteric disease. 
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AB The ability of bacterial lipopolysaccharide (LPS) to enhance the toxicity 
of Shiga-like toxin II (SLT-II) was investigated in 

rabbits and mice. Rabbits were continuously infused with 0.5 50% lethal 
dose (LD50) of SLT-II per day. Rabbits that received a 30-u.g/kg dose of 
LPS (0.02 LD50) on day 3 of infusion were significantly more likely to die 
than were rabbits receiving SLT-II only. Rabbits receiving SLT-II and a 
lower dose of LPS (3 u.g/kg) did not die but lost an average 3.3% ± 
1.0% of initial body weight during the first 5 days of infusion, compared 
with weight gains of 4.2% ± 0.6% and 17.1% ± 0.9% for rabbits 
receiving only SLT-II or LPS, respectively. Rabbits that were pretreated 
with LPS 20 h before challenge with a single dose of SLT-II showed highly 
significant protection from both the diarrheagenic and lethal effects of 
SLT-II. Pretreatment of endotoxin-responsive C3H/HeN mice protected the 
animals from challenge with an LD50 but not an LD100 of SLT-II. LPS 
enhanced the lethal toxicity of SLT-II for C3H/HeN mice when it was given 
at 8 or 24 h but not 0 or 72 h after SLT-II challenge. LPS did not affect 
the lethal toxicity of SLT-II for endotoxin-resistant C3H/HeJ 
mice. These results suggest that LPS enhances the effects of SLT-II in 
vivo. Since cecal changes that increase mucosal permeability occur in 
response to SLT in rabbits, this synergy may be directly relevant to 
disease processes. 
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Since most recorded outbreaks of diarrhea in U.S. infants attributed to 
Escherichia coli occurred before currently available pathogenicity assays 
existed, we examined the characteristics of nonenterotoxigenic E. coli 
strains isolated from 50 outbreaks of diarrheal disease in U.S. infants 
between 1934 and 1987. We assayed the strains for enteropathogenic E. 
coli (EPEC) serotype, localized adherence (LA) and diffuse adherence to 
tissue cultures, the presence of EPEC adherence factor genes, 
Shiga-like (Vero) toxin production, and antimicrobial 
resistance. EPEC serotypes were identified in 28 outbreaks (56%) . 
LA to HeLa cells was found in 23 outbreak strains and correlated 100% with 
the EPEC adherence factor probe. LA was observed in 21 of 28 EPEC and 2 
of 22 non-EPEC strains; however, 5 of 23 strains that were LA positive for 
HeLa cells did not adhere to HEp-2 or HL cells. One strain was diffuse 
adherence positive, and none was Shiga-like toxin positive. Multiple 
resistance was common in EPEC (64%), LA-positive (74%), and LA-positive 
EPEC (76%) strains but not in others (10%) . EPEC serotypes or LA was 
found in 60% (n = 30) of the outbreak strains. The remaining E. coli 
strains may represent nonpathogenic normal flora, as-yet-undefined 
pathogens, or pathogens that have lost virulence-associated traits during 
storage or subculturing. 
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AB Binding kinetics of Shiga toxin to HeLa CCL-2 cells and to cell lines 

cloned by limiting dilutions were determined. Lines with a wide range of 
sensitivity to Shiga toxin were obtained. Binding data, analyzed by a 
computer-based Scatchard model program, revealed two classes of binding 
sites, one of low affinity and high capacity and one of high affinity and 
low capacity. The number of high affinity, but not low affinity, sites 
present on the clones correlated with their sensitivity to toxin. 
Tunicamycin-treated CCL-2 cells became resistant to 
Shiga toxin in parallel with a reduction in the capacity 

of the high-affinity site. Cell content of Gb3, the glycolipid receptor 
for Shiga toxin, decreased as the sensitivity of the cells diminished. 
These data show that a minority of Shiga toxin binding sites of HeLa cells 
are involved in the cytotoxic response and suggest that Gb3 is the 
high-affinity functional cytotoxin receptor. 
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AB Shiga toxin- resistant Vero cells were 

isolated by treatment of the cells with nitrosoguanidine . These mutant 
cells were not affected by Shiga toxin at more than 1 mi crogr am/ml, 
although the parent Vero cells were sensitive to 25 pg of the toxin per 
ml. Immunofluorescence studies showed that all the mutant cells had lost 
toxin-binding capacity. The cytotoxic activities of various bacterial 
cultures against the parent and mutant cells were compared. All samples 
from 10 strains of Shigella dysenteriae type 1 and all three strains of 
Escherichia coli 0157 :H7 tested showed cytotoxicity to the parent cells 
but not to the mutant cells. Samples from other organisms, such as 
Shigella flexneri, Shigella sonnei, Clostridium difficile, Aeromonas 
hydrophila, Aeromonas sobria, and other E. coli strains, either had no 
effect or were cytotoxic on both the parent and mutant cells. Thus, these 
mutant cells could be used to identify Shiga-like toxin and distinguish it 
from other cytotoxins. The results also suggest the presence of a 
receptor for Shiga-like toxin on Vero cells that is essential for 
expression of the cytotoxicity of Shiga toxin but is not essential for 
growth of Vero cells. 
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AB We used a probe specific for detecting the structural-gene sequences of 
Shiga toxin to analyze the genetic nature of toxin synthesis in mutant 
derivatives of Shigella dysenteriae type 1. A chlorate-resistant 
(chl) mutant (725-78) of S. dysenteriae type 1 strain 3818T, which had 
retained virulence but had lost production of high levels of cytotoxic 
activity associated with Shiga toxin synthesis, 
contained a complete deletion of the Shiga toxin 

structural-gene sequences. These structural-gene sequences were also 
absent in a derivative of S. dysenteriae type 1 that contained a 
substitution of Escherichia coli DNA in the trp region of the chromosome. 
Isolates of Shigella flexneri and Shigella sonnei also did not react with 
the probe. The low-level cytotoxic activities associated with the mutant 
S. dysenteriae type 1 strains or with the virulent S. flexneri and S. 
sonnei strains are neutralizable with antiserum to Shiga toxin; however, 
these cytotoxic activities are not determined by the genes encoding 
classic Shiga toxin. 
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AB Shigellosis is a major public health problem in developing countries. 
Current epidemics of Shigella dysenteriae serotype 1 strains are 
particularly serious and are characterized by high mortality rates. A high 
proportion of the isolates are resistant to many of the 

antibiotics currently in use in these countries, a feature which seriously 
compromises clinical treatment of the infections. Efficacious vaccines are 
thus urgently needed. Basic studies on Shigella virulence factors, 
infections in laboratory models, and host responses has led to the 
development of several strategies for the production of vaccines . All of 
these are live oral vaccines involving bacteria capable of at least 
limited survival in the animal intestine and of carrying selected antigens 
to the mucosal immune system. One type of vaccine involves non-pathogenic 
shigellae, attenuated either by introduction of a requirement for aromatic 



amino acids (aroD) or by loss of the large plasmid that specifies 
bacterial invasion of the mucosal epithelium. S. dysenteriae 1 strains 
under development as vaccines need to be engineered to eliminate high 
level Shiga toxin production, and a rapid and 

effective method to achieve this was recently elaborated. The second type 
of vaccine is represented by hybrid strains consisting of a carrier 
organism, such as an attenuated Salmonella or an Escherichia coli K-12 
strain carrying the Shigella invasion plasmid, and the selected foreign 
antigen that it produces, in all cases so far the Shigella 0 antigen 
polysaccharide . 
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AB Campylobacter jejuni is an important diarrheal pathogen worldwide; the 
mechanisms by which it causes disease remain unclear. Because of its 
association with inflammatory diarrhea, we postulated that C. jejuni might 
produce a cytotoxin similar to that produced by Shigella sp., 
enterohemorrhagic Escherichia coli 0157, or Clostridium difficile. 
Filtrates of 12 polymyxin-treated isolates of C. jejuni were placed on 
HeLa cells (sensitive to Shiga toxin cytotoxicity) and 

Chinese hamster ovary (CHO) cells. Of 12 isolates of C. jejuni tested, 5 
killed 50% of the cells at >1 : 4 dilutions of filtered suspensions 
of 109 bacteria per ml; killing was similar in HeLa and CHO cells (the CHO 
cells being insensitive to Shiga cytotoxin) . One isolate 

produced a titer of 1:32 to 1:128. The relative potency in HeLa cells was 
comparable to that of E. coli strains that produce intermediate amounts of 
Shiga-like toxin- The other seven strains showed no 
cytotoxic effect, nor did the control diluents, polymyxin B, or 
supernatants of C. jejuni not treated with polymyxin B. Sonication also 
released active cytotoxin, but slightly less well than did polymyxin. The 
cytotoxic effect was dose dependent. Concentration of the C. jejuni in 
suspension by 10-fold before treatment with polymyxin B resulted in a 
10-fold increase in the 50% cytotoxic dose. The cytotoxin effect was not 
neutralized by Shiga toxin immune serum against either 
Shiga-like toxin I or II or by anti-Clostridium 

difficile antiserum. The C. jejuni cytotoxin was partially labile to 
trypsin (0.25%) and to heating to >60°C. Cytotoxicity was 
retained in Scientific Products dialysis tubing D1615-1 (M(r) cutoff, 
12,000 to 14,000). Some isolates of C. jejuni release a substance lethal 
to HeLa or CHO cells in vitro that is distinct from Shiga-like 
or Clostridium difficile toxin. This cytotoxin may contribute to 
the colonic mucosal invasive process that characterizes C. jejuni 
enteritis . 
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AB Hfr strains of Shigella dysenteriae serotype 1 were constructed by 

transient integration of an RP4 plasmid derivative carrying transposon 
Tn501 into the Shigella chromosome through Tn501-mediated cointegration . 
The Hfr strains were mated with Escherichia coli K-12 recipients carrying 
various auxotrophic markers, and E. coli recombinants which had received 
prototrophic Shigella genes were selected. Some of the E. coli 
transconjugants produced high levels of a cytotoxin which was neutralized 
by both polyclonal and monoclonal anti-Shiga toxin sera. The determinant 
for Shiga toxin production, designated stx, was first transferred to E. 
coli K-12 and then mapped by Hfr crosses to the trp-pyrF region located at 
30 min on the E. coli chromosome. Bacteriophage Pl-mediated transduction 
analysis of stx gave the following gene order: trp-pyrF-stx . The level of 
Shiga toxin production in E. coli Stx+ transconjugants and transductants 
was as high as that of the parental S. dysenteriae 1 strain. Stx- mutants 
of an Stx+ E. coli transductant were generated by random in vivo insertion 
mutagenesis with a TnlO derivative transposon, Tn-mini-kan, followed by PI 
cotransduction of the kanamycin resistance and PyrF+ markers into a pyrF 
Stx+ E. coli K-12 recipient. One stx: : Tn-mini-kan transposon mutation was 
transferred by PI transduction from this E. coli Stx- mutant to an E. coli 
K-12 Hfr strain and in turn transferred by conjugation to the original S. 
dysenteriae 1 strain plus two others. All kanamycin-resistant 
recombinants of S. dysenteriae 1 had lost their ability to produce high 
levels of Shiga toxin. A gene that specifies 

high-level Shiga toxin production is thus located near pyrF on the 
chromosome of S. dysenteriae 1. Stx- mutants of S. dysenteriae 1 
exhibited full virulence in the Sereny test. 

L12 ANSWER 123 OF 125 CAPLUS COPYRIGHT 2004 ACS on STN 
ACCESSION NUMBER: 1940:48651 CAPLUS 

DOCUMENT NUMBER: 34:4 8651 

ORIGINAL REFERENCE NO.: 34:7444d-f 

TITLE: The relation between dysentery and the autonomic 

nervous system. I. Research on rabbits 
AUTHOR(S): Kuroda, Hideo 

SOURCE: Nagoya Igakkai Zasshi (1939), 49, 265 et seq. 

CODEN: NYIZAK; ISSN: 0369-6723 
DOCUMENT TYPE: Journal 
LANGUAGE : Unavailable 

AB Repeated injections of drugs together with severed vagus nerve (I) or 
severed sympathetic nerves (II) altered the resistance of the 
rabbits to Shiga-bacillus toxin (III) and to the Ohara 
bacillus (IV) as follows: atropine sulfate and I increased 
resistance especially against IV. Adrenaline chloride and I 
generally increased resistance but not invariably so for IV. 
Pilocarpine-HCl and acetylcholine and II decreased resistance. Adrenaline 
and I gave leucocytosis due to increased pseudoeosinophiles ; there were no 
distinct changes in the other leucocytes or in the erythrocytes. With 
pilocarpine and II, the vagotonic blood picture, as found in man, did not 



occur. Atropine and acetylcholine with I or II did not affect the blood 
picture. 
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In young rats injected with the Ohara dysentery bacillus by rectum, 
vitamin C given parenterally increased the resistance only slightly. 
Rabbits showed increased resistance to Shiga 
toxin mixed with vitamin C before administering. 
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In young rats injected with the Ohara dysentery bacillus by rectum, 
vitamin C given parenterally increased the resistance only slightly. 
Rabbits showed increased resistance to Shiga 
toxin mixed with vitamin C before administering. 
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Shiga toxins (Stx) are potent ribosome-inactivating toxins that are 
produced by Shigella dysenteriae type 1 or certain strains of Escherichia 
coli. These toxins are composed of one A subunit that can be nicked and 
reduced to an enzymatically active Al (approximately 27 kDa) and an A2 
peptide (approximately 4 kDa) as well as a pentamer of B subunits 
(approximately 7 kDa/monomer) that binds the eukaryotic cell. Purified 
Shiga toxin type 2d is activated 10- to 1000-fold for 

Vero cell toxicity by preincubation with mouse or human intestinal mucus 
or purified mouse elastase, whereas Stx2, Stx2c, Stx2e and Stxl are not 
activatable. E. coli strains that produce the activatable Stx2d are 
more virulent in a streptomycin ( str) -treated mouse 

model of infection [lethal dose 50% (LD50) = 101] than are E. coli strains 
that produce any other type of Stx (LD50 = 1010) . To identify the 
element (s) of Stx2d that are required for mucus-mediated activation, toxin 
genes were constructed such that the expressed mutant toxins 
consisted of hybrids of Stx2d and Stxl, Stx2 or Stx2e, contained deletions 
of up to six amino acids from the C-terminus of the A2 of Stx2d or were 
altered in one or both of the two amino acids of the A2 of Stx2d that 
represent the only amino acid differences between the activatable Stx2d 
and the non-activatable Stx2c. Analysis of these mutant toxins 



revealed that the A2 portion of Stx2d is required for toxin activation and 
that activation is abrogated if the Stxl or Stx2e B subunit is substituted 
for the Stx2d B polypeptide. Furthermore, mass spectrometry performed on 
buffer- or elastase-treated Stx2d indicated that the A2 peptide of the 
activated Stx2d was two amino acids smaller than the A2 peptide from 
buffer-treated Stx2d. This finding, together with the toxin hybrid 
results, suggests that activation involves B pentamer-dependent cleavage 
by elastase of the C-terminal two amino acids from the Stx2d A2 peptide. 
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AB The gene for Shiga toxin type 2 (Stx2) in Escherichia 

coli 0157 :H7 strains is typically borne on a readily inducible, 
toxin-converting lambdoid-like bacteriophage. However, the genes for 
variants of Stx2 present in Shiga toxin-producing 

Escherichia coli (STEC) , with few exceptions, have not been demonstrated 
to be phage-borne. In this study, we examined the 091:H21 STEC isolate 
B2F1 that encodes two Stx2 variant toxins that are activatable by 
intestinal mucus for the presence of Stx2d-converting bacteriophages. 
First, we analyzed the DNA sequence of cosmids that encoded stx2dl or 
stx2d2 and found that both toxin genes were flanked by similar sequences 
that resembled those published for Stx2 toxin-converting phages. Next, 
mutants of B2F1 were constructed that produced one or the other Stx2d 
toxin. Each mutant was then treated with an agent known to 
induce bacteriophages (mitomycin C) . Toxin gene copy number increased in 
both mutants after mitomycin C treatment. However, toxin levels (as 
determined by Vero cell cytotoxicity) were substantially 
increased in sonically-disrupted extracts of the Stx2dl-producing 
mutant but not the Stx2d2-producing mutant. 

Furthermore, small turbid plaques were visible on a lawn of E. coli K-12 
strain DH5a after induction of the Stx2dl-producing mutant and a 
putative stx2dl-containing lysogen was isolated. Induction of this 
lysogen that had been transformed with a RecA-expressing plasmid resulted 
in plaque formation and enhanced toxin production, indicators of the 
presence of an Stx2dl-converting phage. Finally, the pathogencity of the 
Stx2dl-producing mutant in the orally infected 

streptomycin-treated mouse model increased when animals were given 
subinhibitory doses of ciprofloxacin, a result which suggests increased 
toxin production by induction of the Stx2dl-converting bacteriophage lytic 
cycle in vivo. We conclude that only stx2dl appears to be borne on an 
inducible toxin-converting bacteriophage and that stx2d2 expression is not 
influenced by bacteriophage induction. 
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Shiga toxin producing enterohemorrhagic E. coil (EHEC) 
strains cause diarrhoea, hemorrhagic colitis and the hemolytic uremic 
syndrome. Three week old ICR mice were treated perorally with streptomycin 
and intraperitoneally with mitomycin C, and consecutively infected 
intragastrally with either of the recA+ or isogenic recA mutants of the 
enterohemorrhagic E. coli 0157 :H7 strain 933, carrying the Stxl and Stx2 
converting phages 933J and 933W, respecively, or the E coli K-12 
derivative C600(933W), carrying only the Stxa converting phage. Following 
infection with the recA+ strains weight loss was observed as well as 
bending of the spinal column and partial or total paralysis with 
consequent death. The administration of mitomycin C resulted in an 
increased virulence of the recA+ EHEC strain 933 and E. 
coli strain C600(933W) by 80% and 60%, respectively, compared to the 
control group of mice which were infected with the same strain hut were 
not subjected to treatment with this antibiotic. The animals infected with 
the recA mutants and treated with different doses of mitomycin C showed no 
symptoms of disease and no mortality in all groups of mice. The recA 
mutants did not induce any pathological changes or death in the living 
organisms. The experiments confirmed the role of Shiga 
toxin for the in vivo virulence of the recA+ E. coil strains in 
animals and explain a role of Stx in the development of cancer associated 
hemolytic uremic syndrome (cHUS) following clinical treatment of patients 
suffering neoplasia with mitomycin C. 
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AB Shiga toxin consists of an enzymatically active 

A-chain and a pentameric binding subunit. The A-chain has a 
trypsin-sensitive region, and upon cleavage two disulfide bonded 
fragments , Al and A2, are generated. To study the role of the disulfide 
bond, it was eliminated by mutating cysteine 242 to serine. In T47D cells 
this mutated toxin was more toxic than wild 

type toxin after a short incubation, whereas after longer incubation times 
wild type toxin was most toxic. Cells cleaved not only wild type but also 
mutated A-chain into Al and A2 fragments. The mutated 

A-chain was more sensitive than wild type toxin to Pronase, and it was 

degraded at a higher rate in T47D cells. Subcellular fractionation 

demonstrated transport of both wild type and mutated toxin to 

the Golgi apparatus. Brefeldin A, which disrupts the Golgi apparatus, 

protected not only against Shiga toxin but also 

against the mutated toxin, indicating involvement of the Golgi 

apparatus. After prebinding of Shiga (C242S) toxin to 

wells coated with the Shiga toxin receptor, Gb3, 

trypsin treatment induced dissociation of Al from the toxin-receptor 
complex demonstrating that in addition to stabilizing the A-chain, the 
disulfide bond prevents dissociation of the Al fragment from the 
toxin-receptor complex. 
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AB The enterohemorrhagic strains of Escherichia coli cause diarrhea, 
hemorrhagic colitis and hemorrhagic uremic syndrome. Most of them 
synthesize Shiga-like toxin II. Three week old ICR 

mice treated perorally with streptomycin and interperitoneally with 

Mitomycin C were infected intragastrically with an E. coli 0157 :H7 

enterohemorrhagic strain 933 and its Rec A neg. mutant stain 

producing insignificant quantities of toxin. After infection with Rec 

apos . stain 933 weight loss was observed as well as visually exhibited bending 

of the spinal column and partial of total paralysis with consequent death. 

The administered Micomycin C increased virulence of 

the Rec A pos . strain by 80% compared to the control group of mice which 
were infected with the same strain but were not subjected to treatment 
with antibiotics. The animals infected with different doses genetically 
engineered Rec a neg. strain 933 and treated with different doses 
Mitomycin C showed no symptoms of disease and no mortality in all groups 
of mice. After destruction of the Rec a gene in the initial strain the 
acquired mutant strain was practically avirulent and did not 



induce pathol. changes or death in the living organisms. The performed 
expts. partially unveiled the mechanisms of regulation of toxin production in 
enterohemorrhagic E. coli strains. 
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AB Vibrio cholerae may be a particularly effective organism for use in 

delivering heterologous antigens to stimulate a common mucosal immune 
response. A live attenuated vaccine strain of V. cholerae was constructed 
from the ctxA deletion mutant 0395-N1, containing the B subunit 
of Shiga-like toxin I under the transcriptional 

control of the iron-regulated irgA promoter. The B subunit of 
Shiga-like toxin I is identical to the B subunit of 
Shiga toxin (StxB) . irgA encodes the major 

iron-regulated outer membrane protein of V. cholerae, which is a known 
virulence factor for this organism. Clones of the structural gene irgA 
from the classical V. cholerae strain 0395, with the gene for the 
Shiga-like toxin I B subunit inserted under the control 

of the irgA promoter, were used to introduce an internal deletion of irgA 
into the chromosome of 0395-N1 by in vivo marker exchange, using the 
suicide vector plasmid pCVD442. This plasmid contains the sacB gene from 
Bacillus subtilis, which allowed positive selection for loss of plasmid 
sequences on exposure to sucrose. The construction of vaccine strains was 
confirmed by Southern hybridization studies and outer membrane protein 
analysis. The expression of StxB in the vaccine strain VAC2 following 
growth in high- or low-iron conditions was shown to be tightly 
iron-regulated by Western blot analysis and by quantification of StxB 
using a sandwich enzyme-linked immunosorbent assay. The production of 
StxB by VAC2 under low-iron conditions was greater than that of the 
reference strain Shigella dysenteriae 60R. This vaccine strain produced 
no detectable cytotoxicity in a HeLa cell assay, and showed no 
increased virulence over the attenuated parent strain, 

0395-N1, in a suckling mouse model. We suggest that the V. cholerae irgA 
gene is a particularly useful locus for the insertion and expression of 
heterologous antigens in cholera vaccine strains for oral delivery. 
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AB Recombinant immunotoxins are fusion proteins composed of Fv regions of 

antibodies and bacterial or plant toxins that are being developed for the 
targeted therapy of cancer, MRl(Fv)-PE38 is a single-chain recombinant 
immunotoxin that targets a mutant form of the epidermal growth 
factor receptor (EGFR) , EGFRvIII, that is frequently over-expressed in 
malignant glioblastomas. The authors used random complementarity determini 
region (CDR) mutagenesis to obtain mutants of MRl(Fv) with an increased 
affinity for EGFRvIII and an increased activity when converted to a 
recombinant immunotoxin. Initially, 9 residues of heavy chain CDR3 were 
randomly mutagenized, and several mutants with increased binding affinity 
were isolated. All mutations were located at amino acids 98 and 99, which 
correspond to a DNA hot spot, a DNA sequence that mutates at high 
frequency during natural antibody maturation. A specific region of 
variable region of antibody light chain CDR3 was mutagenized that 
corresponded to a hot spot and a mutant (MR1-1) with an addnl . 
increase in affinity, and cytotoxic activity was 

isolated. Thus, targeting hot spots in the CDRs of Fvs is an effective 
approach to obtaining Fvs with increased affinity. The increased affinity 
of MRl-l(Fv) makes it an attractive candidate for the targeted therapy of 
glioblastomas . 
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2000334448 MEDLINE 
PubMed ID: 10873546 

Expression of an anti-CD3 single-chain immunotoxin with a 
truncated diphtheria toxin in a 
mutant CHO cell line. 

Liu Y Y; Gordienko I; Mathias A; Ma S; Thompson J; Woo J H; 
Neville D M Jr 

Section on Biophysical Chemistry, National Institute of 
Mental Health, Bethesda, Maryland, 28092-4034, USA. 
Protein expression and purification, (2000 Jul) 19 (2) 
304-11. 

Journal code: 9101496. ISSN: 1046-5928. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200008 

Entered STN: 20000811 
Last Updated on STN: 20000811 
Entered Medline: 20000802 
ADP-ribosylating immunotoxins are generally expressed in Escherichia coli 
and then refolded in vitro. Because the efficiency of the in vitro 
refolding process decreases with the number of protein domains and 
internal disulfide bonds, these immunotoxins have been generally limited 
to single-chain monovalent structures. We now show that using the hamster 
cell line CHO Kl RE1.22c (J. M. Moehring and T. J. Moehring, 1979, 
Somat. Cell Genet. 5, 453-468) that has been mutated to 
ADP-ribosylation insensitivity, a level of 4 microg/ml of a truncated 
anti-T cell immunotoxin, DT390-scFvUCHTl, can be secreted into the medium. 
This immunotoxin is glycosylated at the two potential N-linked 
glycosylation sites in the toxin moiety: positions 16-18 in the A chain 
and residues 235-237 in the B chain. The glycosylated immunotoxin is 
relatively nontoxic (IC(50) 4.8 x 10(-10) M) . Removal of the N-linked 
oligosaccharides by N-glycosidase F treatment or mutations at the two 
N-linked glycosylation sites results in a highly active immunotoxin with 
an IC(50) of 4 x 10 (-12) M toward CD3 ( + ) Jurkat cells. This is a 12-fold 
increase in toxicity over the same immunotoxin harvested 

from E. coli periplasm without refolding. A single Asn(235) Ala mutation 
that removed the B chain glycosylation was nearly as toxic as the double 
mutant. This suggests that B chain glycosylation is the major 
cause for the loss of toxicity. 
Copyright 2000 Academic Press. 
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Dependence of ricin toxicity on translocation of 

the toxin A-chain from the endoplasmic reticulum to the 

cytosol . 

Wesche J; Rapak A; Olsnes S 

Institute for Cancer Research, The Norwegian Radium 

Hospital, Montebello, 0310 Oslo, Norway. 

Journal of biological chemistry, (1999 Nov 26) 274 (48) 

34443-9. 

Journal code: 2985121R. ISSN: 0021-9258. 
United States 

Journal; Article; ( JOURNAL ARTICLE) 
English 

Priority Journals 
199912 

Entered STN: 20000113 

Last Updated on STN: 20000113 



Entered Medline: 19991229 
Ricin acts by translocating to the cytosol the enzymatically 
active toxin A-chain, which inactivates ribosomes. Retrograde 
intracellular transport and translocation of ricin was studied 
under conditions that alter the sensitivity of cells to the toxin. For 
this purpose tyrosine sulfation of mutant A-chain in the Golgi 
apparatus, glycosylation in the endoplasmic reticulum (ER) and appearance 
of A-chain in the cytosolic fraction was monitored. Introduction of an ER 
retrieval signal, a Oterminal KDEL sequence, into the A-chain 
increased the toxicity and resulted in more 

efficient glycosylation, indicating enhanced transport from Golgi to ER. 
Calcium depletion inhibited neither sulfation nor glycosylation but 
inhibited translocation and toxicity, suggesting that the toxin is 
translocated to the cytosol by the pathway used by mis folded proteins that 
are targeted to the proteasomes for degradation. Slightly acidified 
medium had a similar effect. The proteasome inhibitor, lactacystin, 
sensitized cells to ricin and increased the amount of 
ricin A-chain in the cytosol. Anti-Sec61alpha precipitated 
sulfated and glycosylated ricin A-chain, suggesting that 
retrograde toxin translocation involves Sec61p. The data indicate that 
retrograde translocation across the ER membrane is required for 
intoxication . 
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AB Pseudomonas exotoxin A (PE) is a cytotoxin composed of 

three structural domains. Domain I is responsible for cell binding, 
domain II for membrane translocation enabling access to the cytosol, and 
domain III for the catalytic inactivation of protein synthesis, which 
results in cell death. To investigate the role of the six alpha-helices 
(A-F) that form the translocation domain, we deleted them successively one 
at a time. All mutants showed native cell-binding and catalytic 
activities, indicating that deletions specifically affected translocation 
activity. This step of the intoxication procedure was examined directly 
using a cell-free translocation assay, and indirectly by monitoring 
cytotoxicity. Translocation activity and log ( cytotoxicity) were highly 
correlated, directly indicating that translocation is rate limiting for PE 
intoxication. Deletion of B, C and D helices resulted in non-toxic and 
non-translocating molecules, whereas mutants lacking the A or E helix 
displayed significant cytotoxicity albeit 500-fold lower than native PE. 
We concluded that B, C and D helices, which make up the core of domain II, 
are essential, whereas the more peripheral A and E helices are 
comparatively dispensable. The last helix (F) is inhibitory for 
translocation because its deletion produced a mutant displaying 
a translocation activity 60% higher than PE, along with a three- to 



sixfold increase in cytotoxicity in all tested cell 

lines. This toxin is the most in vitro active PE mutant 

obtained until now. Finally, partial duplication of domain II did not 

give rise to a more actively translocated PE, but rather to a threefold 

less active molecule. 
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Amino acid substitution in alpha-helix 7 of CrylAc 
delta-endotoxin of Bacillus thuringiensis leads to enhanced 
toxicity to Helicoverpa armigera Hubner. 

Chandra A; Ghosh P; Mandaokar A D; Bera A K; Sharma R P; 
Das S; Kumar P A 

National Research Centre for Plant Biotechnology, Indian 
Agricultural Research Institute, New Delhi. 
FEBS letters, (1999 Sep 17) 458 (2) 175-9. 
Journal code: 0155157. ISSN: 0014-5793. 
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Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
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Entered STN: 19991026 
Last Updated on STN: 19991026 
Entered Medline: 19991013 
Insecticidal proteins or delta-endotoxins of Bacillus thuringiensis are 
highly toxic to a wide range of agronomically important pests. The toxins 
are formed of three structural domains. The N-terminal domain is a bundle 
of eight alpha-helices and is implicated in pore formation in insect 
midgut epithelial membranes. All the delta-endotoxins share a common 
hydrophobic motif of eight amino acids in alpha-helix 7. A similar motif 
is also present in fragment B of diphtheria toxin 
(DT) . Site-directed mutagenesis of CrylAc delta-endotoxin of B. 
thuringiensis was carried out to substitute its hydrophobic motif with 
that of DT fragment B. The mutant toxin was shown to be 
more toxic to the larvae of Helicoverpa armigera (cotton 

bollworm) than the wild-type toxin. Voltage clamp analysis with planar 
lipid bilayers revealed that the mutant toxin opens larger ion 
channels and induces higher levels of conductance than the wild-type 
toxin. 



AUTHOR: 

CORPORATE SOURCE: 

SOURCE : 

PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



L19 ANSWER 14 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR: 

CORPORATE SOURCE: 

CONTRACT NUMBER: 
SOURCE: 



PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



DUPLICATE 10 



41 MEDLINE on STN 

1998179116 MEDLINE 
PubMed ID: 9520293 

Modification of ricin A chain, by addition of 
endoplasmic reticulum (KDEL) or Golgi ( YQRL) retention 
sequences, enhances its cytotoxicity and translocation. 
Zhan J; Stayton P; Press 0 W 

Department of Medicine, University of Washington, Seattle 

98195, USA. 

R01 CA55596 (NCI) 

Cancer immunology, immunotherapy : CII, (1998 Mar) 46 (1) 
55-60 . 

Journal code: 8605732. ISSN: 0340-7004. 
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English 

Priority Journals 
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Entered Medline: 19980408 
AB A pKK expression system in Escherichia coli was used to produce 
recombinant ricin A chain (rRTA) and rRTA modified by addition 
of organelle-specif ic amino acid retention sequences, including KDEL (an 
endoplasmic reticulum, ER, lumen retention signal), KKMP (an ER membrane 
retention signal), YQRL (a trans-Golgi network retention signal) and KFERQ 
(a lysosome-targeting signal) to the C terminus of rRTA. The toxicities 
of these RTA mutants were assessed in Jurkat cells following fluid-phase 
endocytosis. rRTA- KDEL and rRTA- YQRL were significantly more 
cytotoxic for Jurkat cells than rRTA, rRTA- KKMP or rRTA- KFERQ . 
This difference did not result from signal (KDEL or YQRL) -mediated binding 
of these RTA mutants to the cell surface. Reconstituted ER and Golgi 
vesicles have been employed to assess translocation of rRTA and 
mutant rRTA. RTA- KDEL and RTA- YQRL respectively exhibited 
6.7-fold and 6.1-fold more protection against papain digestion in 
reconstituted ER vesicles and 2.2-fold and 1.8-fold more protection in 
reconstituted Golgi vesicles, than unmodified rRTA. These mutants were 
reassociated with ricin B chain to form holotoxins. The 
mutant RTA- KDEL and RTA- YQRL holotoxins were 3.8-fold and 1.5-fold 
more cytotoxic for target cells, respectively, than 
ricin produced using unmodified rRTA. Our results suggest that 
both ER and the trans-Golgi network may play important roles in the 
intracellular trafficking and translocation of ricin A chain. 
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AB Pseudomonas exotoxin (PE) requires proteolytic cleavage to generate a 
37-kDa C-terminal fragment that translocates to the cytosol and 
ADP-ribosylates elongation factor 2. Cleavage within cells is mediated by 
furin, occurs between arginine 279 and glycine 280, and requires an 
arginine at both PI and P4 residues. To study the proteolytic processing 
of PE-derived chimeric toxins, TGFalpha-PE38 (transforming growth factor 
fused to the domains II and III of PE) and a mutant form, 
TGFalpha-PE38gly279, were each produced in Escherichia coli. When 
assessed on various epidermal growth factor (EGF) receptor-positive cell 
lines, TGFalpha-PE38 was 100-500-fold more toxic than 

TGFalpha-PE38gly279. In contrast to PE, where cleavage by furin is only 
evident at pH 5.5, furin cleaved TGFalpha-PE38 over a broad pH range, 
while TGFalpha-PE38gly279 was resistant to cleavage. TGFalpha-PE38 was 
poorly toxic for f urin-def icient LoVo cells, unless it was first 
pretreated in vitro with furin. Furin treatment produced a nicked protein 
that was 30-fold more toxic than its unnicked 

counterpart. Using the single chain immunotoxin HB21scFv-PE40 as a 
substrate, furin-mediated processing of an antibody-based immunotoxin was 



also evaluated. HB21scFv-PE40, which targets cells expressing the 
transferrin receptor, was cleaved in a similar fashion to that of 
TGFalpha-PE38 and nicked HB21scFv-PE40 exhibited increased 
toxicity for LoVo cells. In short-term experiments, the rate of 
reduction in protein synthesis by furin-nicked immunotoxins was increased 
compared with unnicked protein, indicating that cleavage by furin can be a 
rate-limiting step. We conclude that f urin-mediated cleavage of 
PE-derived immunotoxins is important for their cytotoxic activity. 
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AB Ricin toxin, the heterodimeric 65 kDa glycoprotein synthesized 

in castor bean seeds, consists of a cell binding lectin subunit (RTB) 
disulfide linked to an rRNA N-glycosidase protein synthesis inactivating 
subunit (RTA) . While X-ray crystallography and equilibrium dialysis 
suggested two sugar-combining sites located in subdomains 1 alpha and 2 
gamma, biochemical and mutational analyses suggested the existence of a 
third lectin site. We performed oligonucleotide-directed mutagenesis on 
RTB cDNA to create mutants with modifications in subdomains 1 alpha, 2 
gamma, and either 1 beta or 2 alpha. The triple-site mutant 
RTBs were expressed in insect cells. Partially purified recombinant 
proteins obtained from infected cell extracts and cell supernatants were 
characterized for asialofetuin and cell binding, immunoreactivites , 
ability to reassociate with RTA, and recombinant heterodimer cell 
cytotoxicity. Yields of both triple-site mutants were similar to the 
parent double-site mutant. Both mutants showed immunoreactivity 
with a panel of anti-RTB monoclonal and polyclonal antibodies. The 
triple-site mutant with modification of amino acid residues in 
subdomains 1 alpha, 2 alpha, and 2 gamma bound asialofetuin and cells 
similarly to the parent 1 alpha, 2 gamma, subdomain mutant. In 
contrast, the 1 alpha, 1 beta, 2 gamma subdomain triple-site 
mutant had a one and one-half log decrease in asialofetuin and 
cell binding relative to the parent double-site mutant. The 1 
alpha, 2 alpha, 2 gamma triple-site mutant and 1 alpha, 2 gamma 
parent protein had sugar binding which was inhibited by 3-27-fold by 
lactose and asialofetuin. Both triple-site mutants reassociated well with 
RTA. The 1 alpha, 2 alpha, 2 gamma triple-site mutant-RTA was 
equally cytotoxic to mammalian cells as the double-site mutant 
-RTA heterodimer. In contrast, the 1 alpha, 1 beta, 2 gamma triple-site 
mutant-RTA was 25 times less toxic than the double mutant 
and 20 times more toxic than RTA alone. These data 

support a model for at least three lectin-binding subdomains in RTB. 
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Role of exotoxin A in inducing severe 
Pseudomonas aeruginosa infections in mice. 
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The effects of exotoxin A (EXA) from Pseudomonas 

aeruginosa on polymorphonuclear leucocytes ( PMNLs ) were studied in a mouse 
model and m vitro. P. aeruginosa PA103, which produced EXA, was 20 times 
more virulent for normal mice than was its EXA-def icient 
mutant, PA103-29. EXA was detected in the plasma of mice infected 
with P. aeruginosa PA103, and its presence correlated with increasing 
numbers of bacteria in the blood and internal organs. A monoclonal 
antibody (MAb) against EXA prevented the death of the mice if it was given 
simultaneously with, or 2 h before, infection with strain PA103. The 
number of PMNLs in murine blood decreased by 50% within 30 min of 
intravenous injection of EXA, but this decrease was prevented by 
simultaneous or prior injection of MAb to the toxin. EXA inhibited 

ii"J ltr ° , PhagOCytOSi5 and killin <? of P. aeruginosa by human and murine 
PMNLs and decreased the number of the PMNLs by between 60 and 68% 
Collectively, these results not only confirm that EXA is toxic in "vivo 
but also suggest that this toxin accelerates the growth of virulent P ' 
aeruginosa in mice. 
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An immunotoxin with increased activity and homogeneity 
produced by reducing the number of lysine residues in 
recombinant Pseudomonas exotoxin. 
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Lab. Molecular Biology, Div. Cancer Biology, Diagnosis 
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Pseudomonas exotoxin A (PE) is a protein composed of 
613 amino acids arranged into three major, and one minor, domains. 
Immunotoxms (ITs) containing PE38, a mutant form of PE which 
lacks the cell binding domain (la, amino acids 1-252) and 16 amino acids 
from domain lb (amino acids 365-380), are extremely potent cytotoxic 
agents which can cause a complete regression of various human carcinomas 
grown in nude mice. However, these ITs are a mixture of several different 
chemical forms since the coupling between the antibody and the toxin may 
occur between either the light or heavy chain of the antibody and one of 
tne tour primary amino groups present on the truncated toxin. To modify 
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the toxin with heterobif unctional crosslinking reagents only at specific 
sites, we replaced lysines 590 and 606 with glutamines and lysine 613 with 
arginine (PE38QQR) . We also added two different peptide sequences, each 
containing a lysine residue, at the N-terminus of PE38. In one of these 
the sequence is ANLAEEAFK ("Lys" peptide), and in the other, the sequence 
is LQGTKLMAEE ( "NLys " peptide). The mutant toxins were coupled 
using a thioether linkage to monoclonal antibody B3 which recognizes an 
antigen present in large amounts on many human cancers. 

PE38QQR-containing recombinant toxins can only be linked to an antibody 
through the N-terminal methionine or the lysine within the peptide 
B3-LysPE38QQR and B3-NLysPE38QQR were four times more 
cytotoxic to target cells than the corresponding B3-LysPE38 and 
B3-NLysPE38 ITs . Furthermore, the antitumor effect of B3-NLysPE38QQR was 
significantly greater than that of B3-NLysPE38. We conclude that 
B3-LysPE38QQR and B3-NLysPE38QQR are more active because they are more 
homogenous components with all the antibody coupled to the N-terminus of 
the toxin and not some to the C-terminus, producing ITs with very low 
cytotoxic activity. 
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A variant of a naturally-occurring cytokine has a neutral amino acid 
substituted for a neg. -charged amino acid within 2 amino acids immediately 
upstream or downstream from a Phe-Leu or Tyr-Leu sequence in a helical 
domain. The variant cytokine has an increased affinity for the receptor. 
A hybrid mol . comprises a receptor-binding portion of the variant cytokine 
joined together covalently with a mol. having enzymic activity (e.g., a 
cytotoxin) . The hybrid mol. decreases cell viability. DAB389-mIL-4, a 
fusion protein containing diphtheria toxin having a 

deletion of 97 amino acids (Thr387-His485; the generalized cell binding 
domain) replaced with murine IL-4, was altered by site-directed and 
in-frame deletion mutagenesis to alter the mIL-4 portion of DAB389-mIL-4 . 
Deletion of the C-terminal 15 amino acids of mIL-4; substitution of Phe496 
with Pro, Ala, or Tyr; or substitution of Leu497 with Ala or Glu decreased 
binding to the mIL-4 receptor and cytotoxicity. In contrast, the 
substitution of the neg. -charged residue Asp495 with Asn resulted in a 
4- fold increase in cytotoxic potency and binding 
affinity to mIL-4 receptor bearing cells in vitro. 
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AB TGF alpha-PE40, a recombinant toxin in which transforming growth factor 
alpha (TGF alpha) is fused to a mutant form of Pseudomonas 
exotoxin, is selectively cytotoxic to cells bearing epidermal growth 
factor (EGF) receptors. Heparin binding EGF-like growth factor is a 
potent mitogen for smooth muscle cells capable of binding to both the EGF 
receptor and to immobilized heparin (Higashiyama, S., Abraham, J., Miller, 
J., Fiddes, J., and Klagsbrun, M. (1991) Science 251, 936-938). To study' 
the effect of the heparin-binding domain in a chimeric toxin targeted to 
the EGF receptor, we fused the DNA sequence corresponding to the putative 
NH2-terminal heparin-binding (HB) domain of HB-EGF to chimeric toxins 
composed of TGF alpha and two different recombinant forms of Pseudomonas 
exotoxin (PE) . One of these is a truncated form of PE devoid of the 
binding domain (TGF alpha-PE38) ; another is a mutant form of 
full-length toxin containing inactivating mutations in the binding domain 
and an altered carboxyl terminus (TGF alpha- PE4EKDEL) . The resulting 
chimeric toxins HB-TGF alpha-PE38 and HB-TGF alpha- PE4EKDEL were expressed 
m Escherichia coli as inclusion bodies, refolded, and purified by heparin 
affinity chromatography. Both of the toxins were eluted from heparin at 
0.8 M NaCl, in contrast to their respective TGF alpha toxins which were 
eluted at 0.15 M. Binding studies on A431 cells showed that the HB-TGF 
alpha toxins bound to the EGF receptor with an affinity similar to that of 
the TGF alpha toxins. However, cell killing studies on a panel of 
malignant cell lines showed that cytotoxicity was strongly affected by the 
presence of the HB domain. Cell lines expressing high numbers of EGF 
receptors such as A431 and KB were less sensitive to toxins containing the 
HB domain. Cells with low number of EGF receptors had similar responses 
to both types of toxins (MCF-7 and LNCaP) or were more sensitive to the 
toxin with the added HB domain (HEP-G2). HB-TGF alpha- PE4EKDEL was over 
10-fold more cytotoxic against proliferating vascular 

smooth muscle cells (VSMC) than to quiescent VSMC. Moreover, HB-TGF 
alpha- PE4EKDEL was 6-fold more potent than TGF alpha- PE4EKDEL to 
proliferating VSMC. Competition studies with EGF and/or heparin showed 
that heparin blocks the cytotoxicity of HB-TGF toxins and the inhibitory 
action of heparin is stronger in cells expressing lower number of EGF 
receptors. (ABSTRACT TRUNCATED AT 400 WORDS) 
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on domain II of Pseudomonas exotoxin required for 
cytotoxicity, proper folding, and secretion into periplasm. 
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: Laboratory of Molecular Biology, National Cancer Institute, 
National Institutes of Health, Bethesda, Maryland 20892. 
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exotoxin A (PE) is a single polypeptide 
chain that contains 613 amino acids and is arranged into three manor 
structural domains. Domain la is responsible for cell recognition, domain 
II for translocation of PE across the membrane, and domain III for 
ADP-ribosylation of elongation factor 2. Recombinant PE can be produced 
in Escherichia coli and is efficiently secreted into the periplasm when an 
OmpA signal sequence is present. To investigate the role of the amino 
acids located on the surface of domain II in the action of the toxin 
against mammalian cells, we substituted alanine for each of the 27 surface 
amino acids present in domain II. Surprisingly, all 27 mutant 
^^ ein ^ had sorne alteration in cytotoxicity when tested on human A431 or 
MCF7 cells or mouse L929 cells. Native PE has a compact structure and 
therefore is relatively protease resistant and very little 
ADP-ribosylation activity is detected in the absence of the denaturing 
agents like urea and dithiothreitol . Several of the mutations resulted 
altered protease sensitivity of the toxin. Seven of the mutant 
molecules exhibited ADP-ribosylation activity without urea and 
dithiothreitol, indicating they are partially unfolded. Out of these 
seven mutants, six had increased cytotoxic activity on 

at least one of the target cell lines and the other retained its native 
cytotoxic potency. 
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Pseudomonas exotoxin A is composed of three structural 

domains that mediate cell recognition (I), membrane translocation (II), 
and ADP-ribosylation (III). Within the cell, the toxin is cleaved within 
domain II to produce a 37-kDa carboxyl-terminal fragment, containing amino 
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acids 280-613, which is translocated to the cytosol and causes cell death 
In this study, we constructed a mutant protein (PE37), composed 
of amino acids 280-613 of Pseudomonas exotoxin A 

which does not require proteolysis to translocate. PE37 was targeted 
specifically to cells with epidermal growth factor receptors by inserting 

LrbLen^" L'uf o/p Ct °H r " alpha (TGF - al P h *> -"er amino acid 607 near Se 
carJDoxyl terminus of Pseudomonas exotoxin A 

recI^ors alP ?t Ztt ^ t0 C&lls With e P ide ™*l growth factor 

receptors. It was severalfold more cytotoxic than a 

derivative of full-length Pseudomonas exotoxin A 

containing TGF-alpha in the same position, probably because the latter 
aTnroVVf " CellUlar Proteolytic processing to exhibit its cytotoxicity, 
and proteolytic processing is not 100% efficient. Deletion of 2 4 or 7 
amino acids from the amino terminus of PE37/TGF-alpha areatlv ' ' 
diminished cytotoxic activity, indicating the need for a proper 
amino-terminal sequence. In addition, a mutant containing an 
^ rna i deletl ° n ° f amino acids 314-380 was minimally active, indicating 

actL^/pTT ° f d ° main " alS ° rSqUired for the cytotoxic 9 

activity of Pseudomonas exotoxin A. 
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AB The B-fragment of diphtheria toxin binds to cell 

surface receptors and facilitates entry of the enzymatically active 
A-fragment into the cytosol. The roles of the amino- and carboxyl-terminal 
regions of the B-fragment in interactions with the cell membrane were 

a^d form^ mea ^ ri ^. SPeCifiC binding ' ^-"tlon into membrane at „ p H , 
and formation of cation- selective channels, as well as by toxicity 

™?noT * f f ?o r aSSOciation wit * active A-fragment. Deletion of the 
ITlTnT^ I amino acids of the B-fragment did not affect its abtlity 

abil^feJ reCep !° rS and . to fo ™ ion channels at low pH, whereas both ^ 
abilities were strongly impaired when one more amino acid (Trp206) was 
removed. Replacement of the amino-terminal 31 residues with an amphlpathic 
sequence from human apoli popro tein Al restored receptor binding but not 

r^sidu^nere d m ft°H-/ he t0 ^ ™ 5 -dually abolished when 9 

residues were deleted from the carboxyl terminus. Deletion of only 4 

reduced S ins r erS:n Si °h ^ n 12 / esidues did not P~ve„t specific binding, but 
reduced « ^nnel formation, and toxicity. Those deletions £hat 

B-fragment ?^ bln ^ .^^V increased the trypsin sensitivity of the 

realoT of'n LI I that the ami ™~ and carboxyl-terminal 

regions of diphtheria toxin B-fragment are important 

B Jr™n£°- bln u in ^ P ° ssibl y because they contribute to keep the 
carSI-te^n bind ^9-competent conformation. Small alterations in the 
carboxyl terminal end reduced insertion, channel formation, and 
toxicity more than the ability of the B-fragment to bind 

to cells . 
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is a murine interleukin-4 (mIL-4) diphtheria 
toxin-related fusion protein which has been shown to be 

selectively toxic to cells expressing the mIL-4 receptor. In this report 
we have used site-directed and in-frame deletion mutagenesis to study the' 
role of the putative C-terminal alpha-helix (helix E) of the mIL-4 
component of DAB389-mIL-4 in the intoxication process. We demonstrate 
that deletion of the C-terminal 15 amino acids of the fusion toxin leads 
to loss of cytotoxicity. The substitution of Phe496 with either Pro Ala 
or Tyr, results in a greater than 20-fold decrease in cytotoxic activity 
of the respective mutant fusion toxins. In addition, 

substitution of Leu497 with either Ala or Glu results in a similar loss of 

cytotoxic activity. All of these mutant forms of the mIL-4 

fusion toxin demonstrate a significant decrease in binding affinity (Ki) 

to the mIL-4 receptor in a competitive radioligand binding assay. In 

marked contrast, however, the substitution of Asp495 with Asn results in a 

4-fold increase in cytotoxic potency and binding 

affinity to mIL-4 receptor bearing cells in vitro. 
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A series of deletions and substitutions were made at the 5' end of the 
gene fusion between the first 388 codons of diphtheria 
toxin (DT) and a cDNA encoding human IL2. The chimeric protein 
(DT388-IL2) was expressed and purified from E. coli and found to be very 
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cytotoxic to a human T cell line, HUT 102, that expresses a large number 
of IL2 receptors. Deletion of the first five amino acids of DT resulted 
m a non-cytotoxic chimeric protein that had both ADP-ribosylation 
activity and IL2 receptor binding activity. Deletion of the first two 
amxno acids of DT had little effect on cytotoxicity, while deletion of the 
first four amino acids or of two acidic residues at positions 3 and 4 
greatly reduced cytotoxicity. Unexpectedly, a 

mutant containing a single leucine in place of the first two amino 
acids (gly, ala) was 2-3 fold more active. The amino terminus of DT may 
participate in the translocation of the A chain to the cytosol in a manner 
similar to Pseudomonas exotoxin (PE) in which a specific C-terminal 
sequence has been proposed to be involved in its cytotoxicity 
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Enhancement of the cytotoxicity of mistletoe lectin-1 
(ML-1) by high pH or perturbation in Golgi functions 
Yoshida, T.; Zhang, M. ; Chen, C; Franz, H.; Wu, H. C. 
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The cytotoxicity of ML-1 in CHO and Vero cells is enhanced by increasing 
the endosomal pH ammonium chloride treatment or mutant with 
defective endosomal acidification or by perturbation in Golgi functions 
(nigencm treatment or mutant altered in Golgi functions). In 
both aspects, ML-1 resembles closely ricin in the 
cytotoxic process: a more alkaline pH in endosomal vesicles 
favors the release of ML-1 and ricin and the involvement of 
Golgi region as a potential site of toxin release into the cytosol 
Further studies on the intracellular trafficking and the translocation 
process of these toxins are needed to elucidate the mechanisms of toxin 
release in sensitive host cells. 
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The carboxyl terminus of Pseudomonas exotoxin A (PE) , 
residues Arg609-Lys 613 , dets. the cytotoxic activity' of the exotoxin 
Peptide sequence Lys-Asp-Glu-Leu (KDEL) , which is responsible for 
retaining newly formed proteins within the endoplasmic reticulum, has 
similar biol. function to the carboxyl terminus of PE. When KDEL is fused 
to a carboxyl terminus-deleted PE mutant (non-cytotoxic) it 
restored the cytotoxic activity of the toxin. A recognition mol . such as 
antibody may be fused to the carboxyl terminus of PE to increase the 
potency of the chimeric toxin. Fusion proteins of PE and transforming 
growth factor a were prepared, and their cytotoxic activity against 
Swiss 3T3 cells determined The fusion proteins with active carboxyl terminus 
were >50 fold more cytotoxic than that containing 
inactive PE carboxyl terminus. 
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AB We have studied the cytotoxicity of ricin in a 

monensin-resistant mutant (MonR-31) of Chinese hamster ovary 
(CHO) cell line which is presumably altered in Golgi functions/structures. 
The cytotoxicity of ricin was increased in 

MonR-31 mutant cells compared with that in its parental CHO 
cells. In wild-type CHO cells, the cytotoxicity of ricin was 
enhanced by HN4C1, bafilomycin Al, or nigericin. The enhancement of 
ricin cytotoxicity by these compounds was greatly reduced in 
MonR-31 mutant cells. Brefeldin A (BFA) , which disrupts the 
structure of the Golgi apparatus, inhibits the cytotoxicity of 
ricin in both CHO and MonR-31 cells. We have also examined the 
effects of glycosylation inhibitors and the removal of high mannose 
oligosaccharide chains in ricin on the ricin 

hypersensitivity in MonR-31 cells. The hypersensitivity of MonR-31 cells 
to ricin is apparently not due to any difference in 

glycosylation between CHO and MonR-31 cells or in the processing of 
oligosaccharides on ricin by the target cells. Nigericin at low 
concentration (10 nM) , which has no effect on the cytotoxicity of 
diphtheria toxin, enhances the ricin 



cytotoxicity, but inhibits the modeccin cytotoxicity. Our 

results suggest that important step(s) in the intoxication process of CHO 

ceiis by ricin and modeccin take place in the Golai 

region. y 
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Pseudomonas exotoxin (PE) kills mammalian cells in a complex process that 
involves cell surface binding, internalization by endocytosis, 
translocation to the cytosol, and ADP-ribosylation of elongation factor 2. 
PE xs a three-domain protein in which domain I binds to the cell surface 
oiTSp 11 P r ° m f! S translocation into the cytosol, and domain III carries 
out ADP-rrbosylatron. To determine how translocation occurs, we have 
mutated all the arginine residues in domain II and found that 
mutations at positions 276 and 279 greatly diminished the 
cytotoxicity of PE and mutations 330 and 337 substantially reduced 
cytotoxicity. Biochemical studies indicate that after internalization 
into an endocytic compartment, the PE molecule undergoes a specific and 

In Mil lnt " CellUlar ±nte " ction this interaction is deficient in 

an Arg^/b -> Gly mutant. Our data suggest that the 

translocation process of PE involves a specific interaction of Arg276 (and 
possibly Arg279, Arg330, and Arg337) with components of an intracellular 

compartment. 
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AB Pseudomonas aeruginosa exotoxin A (ETA) is inactivated 

greater than 1,000-fold when an active site glutamic acid, E553, is 

7?^? -r as P artic acid (Douglas, CM., and Collier, R. J. 

£1111 J' Bacterio1 -. 1 ^, 4967-4971). To test the effect of creating a 

a^S~r n H ainin ? Slde Chaln at P° sition "3 longer than that of 
glutamic add, we first replaced Glu-553 with cysteine by site-directed 

chain e wrt; S iL 0 Cl °t ed ETA / nd thSn C - b -y-thyLted th/cys^ Sf 
chain with icdoacetic acid. The E553C mutation reduced 
ADP-ribosyltransf erase and cytotoxic activities greater 
than 10 000-fold. Reaction of the mutant with iSoacttic acid 

hat an o5 w??hT C T 1VitY 2 ' 50 °- fold ' to a ^vel approximately one-sixth 
that of wild type toxin, and restored cytotoxicity to a slightly lesser 
extent lodoacetamide did not activate the ^tant, and neither 
lodoacetic acid nor lodoacetamide affected the activity of wild type 

for^ADF ^ib^v^ UltS S J° W . that the carboxyl group of Glu-553 is Important 
for ADP-nbosylation activity and imply flexibility in the 
enzyme-substrate complex in accommodating the slightly longer 
S-carboxymethylcysteine side chain. This general approach may have 
applications m protein engineering as well as in studying carboxyl side 
chain functions m enzymes. y 
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Baby-hamster kidney (BHK) cells were grown continuously in long-term 
monolayer culture in the presence of Swainsonine, an inhibitor of 
alpha-mannosidase II, a processing enzyme involved in glycoprotein 
^ni y ? as P a "* ine -linked oligosaccharides W-glycan" were 

isolated from Pronase-digested cells by gel filtration, ion-exchanae 

:nd°Te a n t ° g r? hy t and ^^^Y °n concanav^inV Seph^ose 

"V lectin-Sepharose. The major N-glycans, analysed by 500 MHz 

lH-n.m.r. spectroscopy, were identified as hybrid structures containing 
five mannose residues and neutral high-mannose N-glycans. The major 
hybrid species contained a core-substituted fucose alpha (1— - 6) residue 
and a NeuNAc alpha (2— -3) Gal beta ( 1— -4 ) GlcNAc terminal sequence; 
smaller amounts of non-sialylated and non-f ucosylated hybrid structures 
oMaoL , S-i—^e-treated cells also produced neural 

sJbs?i?uted r w d tn nof aining 3 S±ngle redUC±ng N—tylglucosamine residue 
S^nf with polymannose sequences. The glycopeptide composition of 

Swainsonme-treated BHK cells resembles closely that of the ricin 
-resistant BHK cell ^tant, RicR21 [P. A. Gleeson, J. Feeney 
and R. C. Hughes (1985) Biochemistry 24, 493-503], except the hvbrid 

££ C ^£l°ceS CR2 J C6llS C ° ntain threS ' ^'mannSe retiSS, 

Like RicR21 cells, Swainsonine-treated BHK cells showed a greatly 

increased resistance to ricin cytotoxicity, 

but not to modeccin, another galactose-binding lectin. These 
effects were readily reversed on removal of Swainsonine and growth in 



AB 



normal medium. 
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non-toxic mutant protein of diphtheria 



toxin, was treated with glutaraldehyde and conjugated to 
ricin agglutinin. The hybrid protein thus obtained was purified 
by gel filtration and affinity chromatog. The purified hybrid toxin was 
. apprx.8-10 times more toxic than ricin 
agglutinin when tested in mice and cultured L cells. 
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Ricinus communis toxin mediated inhibition of protein 
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English 

Ricinus communis agglutinin II (RCAII, ricin, toxin) at low 
concentrations inhibits protein synthesis in cell-free extracts, but not 
in intact cells, of an RCAII-resistant mouse lymphoma variant cell line 
The concentration dependence of the inhibition by RACII was the same in 
cell-free extracts of both RCAII-resistant variant and RACII-sensitive 
parental cells, while intact parental cells are 250 times more 
sensitive to RCAII toxicity. The onset of RCAII inhibition of 
cell-free protein synthesis was extremely rapid in both cases, being 
complete in a few minutes. Under these conditions RCAII inhibits protein 
synthesis in intact RCAII-sensitive parental cells, but maximal inhibition 
requires several hr to occur. These results support previous electron 
microscopic observations that the variant cells are defective in the 
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on of a synthetic peptide representing the C-terminal 27 
f the Al domain of Shiga toxin (residues 

acidic phospholipid model membranes was characterized by 
copy. This peptide resembles a signal sequence and may 



on 



mediate the translocation of the catalytic Al chain of Shiga 
toxin to the cytoplasm following its retrograde transport to the 
lumenal compartment of the endoplasmic reticulum (ER) . At pH 7 and 5, the 
peptide underwent a conformational change from random coil to alpha-helix 
upon addition of negatively charged phospholipids. Examination of the 
amide II band in the spectrum of the complex at pH 7 and pH 5 showed that 
in both cases, the N-H groups in the peptide backbone are largely 
protected from H/D exchange. Using polarized attenuated total reflectance 
Fourier transform infrared spectroscopy (ATR-FTIR) measurements, the 
orientation of the alpha-helical portion of the peptide was found to be 
almost perpendicular with respect to the membrane plane at pH 7 . However, 
at pH 5.0-5.4, the alpha-helix axis was preferentially oriented parallel 
to the membrane plane. The results suggest that at the neutral pH of the 
ER lumen, the peptide may insert into the membrane, while at the lower pH 
levels present in earlier endocytic compartments, the peptide would be 
less likely to traverse the bilayer. In summary, this putative signal 
peptide may not be able to cause a significant translocation of the Al 
domain of Shiga toxin to the cytosol until it reaches 
the neutral pH of the ER compartment. 
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AB Shiga toxin is a bacterial protein composed of one A 

and five B subunits . Its A chain possesses a protease sensitive loop 
(Cys-242-Cys-261) that is cleaved to produce an enzymatically active A-l 
domain and an A-2 fragment associated with its B subunit pentamer. The 
proposed mode of action of the toxin is linked to its retrograde transport 
to the ER lumen followed by the translocation of its catalytic Al chain to 
the cytoplasmic side of the ER membrane. A signal sequence-like domain 
(residues 220-246) which constitutes the C-terminus of the A-l chain 
precedes a region within the protease sensitive loop (residues 247-258) 
that contains known and putative cleavage sites. Two peptides 
corresponding to this C-terminus (residues 220-246) were chemically 
synthesized to investigate if this signal sequence-like domain can 
interact with membranes. Such a property may provide a clue to the 
mechanism of translocation of the A-l domain across the ER membrane. The 
first peptide represented the native sequence, which includes a naturally 
occurring cysteine at position 242 and provided a thiol moiety for the 
attachment of a spin-label. A second peptide was designed to contain a 
single tryptophan residue (Ile232Trp) located within the hydrophobic core 
of the sequence which served as an intrinsic fluorescence probe. The 
interactions of both peptides with lipid vesicles were analyzed by 
circular dichroism, fluorescence, and EPR spectroscopy: The peptides lack 
structure in aqueous buffers and adopted an alpha-helical geometry when 
bound to negatively charged lipid vesicles. The addition of lipid 
vesicles to a solution of the tryptophan-containing peptide results in a 
blue shift in the wavelength of its fluorescence maxima as well as an 



increase in fluorescence intensity at 335 run, suggesting that the 
hydrophobic core of this Al peptide relocated to a nonpolar environment. 
EPR measurements of a proxyl-labeled analog of the peptide (introduced at 
Cys-242) indicated a decreased mobility of a fraction of the proxyl probe 
in the presence of lipid vesicles. At pH 7, the membrane-bound probe was 
completely reduced by ascorbate trapped inside vesicles but only partially 
reduced by ascorbate added outside the vesicles, suggesting that the 
C-terminal region of the peptide traversed the membrane bilayer or 
relocated close to the surface of its inner lipid leaflet. Finally, the 
peptide was shown to insert into lipid vesicles, causing the release of 
calcein at a high peptide : lipid ratio. These results suggest that the 
C-terminal tail of the A-l chain may anchor this domain into the ER 
membrane . 
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Article 
English 

Entered STN: 11 Oct 1996 
Last Updated on STN: 11 Oct 1996 
Shiga-like toxin- 1 (SLT-1) is a bacterial 

toxin that kills cells by inhibiting protein synthesis. SLT-1 is composed 
of one cytotoxic A-subunit and five B-subunits that bind to CD77, a 
cell-surface glycolipid. In the human hematopoietic system, CD77 
expression is restricted to a subset of activated B cells and derived 
cancers. Here we report that SLT-1 treatment of murine bone marrow ex 
vivo effectively cures severe combined immunodef icient mice of a human 
B-cell lymphoma xenograft while sparing normal hematopoietic precursor 
cells. Flow cytometry results using fluorescein isothiocyanate-labeled 
SLT-1 B-subunit show the high prevalence of expression of SLT-1 receptors 
(CD77) in human non-Hodgkin 1 s lymphomas, especially follicular lymphomas. 
These results suggest the use of SLT-1 for the purging of human bone 
marrow before autologous bone marrow transplant in the case of CD77 + 
B-cell lymphomas as just one of many possible uses. 
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Local conformational change in the B-subunit of 

Shiga-like toxin 1 at endosomal 

pH. 

Saleh, Mazen T. ; Gariepy, Jean [Reprint author] 

Ontario Cancer Inst., 500 Sherbourne St., Toronto, ON M4X 

1K9, Canada 
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AB Shiga and Shiga-like toxins are potent bacterial cytotoxins composed of 

six proteins: one A-subunit that possesses a toxic N-glycosidase activity 
and a pentamer of identical B-subunits that anchors the toxin to 
glycolipids present on mammalian cells. Following their endocytosis 
through coated pits, a segment of the A-subunit noncovalently associated 
with the B oligomer is translocated to the cytoplasm where it 
enzymatically inactivates the protein synthesis machinery. The 
fluorescence intensity of the single tryptophan residue in the B-subunit 
is perturbed by pH conditions typically observed in an endosomal 
compartment, with a sharp reversible transition in fluorescence intensity 
occurring at pH 4.5. The secondary structure of the pentamer as monitored 
by circular dichroism is altered by pH conditions lower than 4.5 and 
greater than 10. However, the conformational change observed under acidic 
conditions as low as pH 2 does not parallel a loss of receptor binding 
potential and is reversible, suggesting that the structure of the 
B-subunit undergoes a second conformational change between pH 4.5 and 2 
without a loss of tertiary or quaternary structure. The B-subunit may 
thus play a role in the translocation of the A chain to the cytoplasm, an 
event potentially mediated by a conformational change in its structure at 
pH levels occurring in the endosomal or lysosomal compartments. 
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AB The B subunit of Shiga toxin and Shiga- 
like toxin 1 (SLT-1) and its fragments are potentially 

immunogenic and may generate protective humoral responses against the 
action of these toxins. The antibody response was analyzed of rabbits 
immunized with pure B subunit of SLT-1 or synthetic fragments of the 
subunit. The immune response to the native B subunit was found largely 
directed at conformational epitopes. More importantly, rabbits immunized 
with the B subunit were protected from a lethal challenge with SLT-1, 
indicating that the B subunit represents an excellent vaccine candidate to 
counter the effects of Shiga toxin and SLT-1 in 

humans. Polyclonal antibodies against a synthetic peptide corresponding 
to residues 28-40 of the B subunit neutralized the cytotoxicity of SLT-1 
towards Vero cells. This region is thus exposed in the native state of 
the B subunit. The sequence specificity of other antipeptide antisera 
also provides clues to the state of folding and assembly of the B subunit. 
Antisera to synthetic peptides representing the N- and C-terminal regions 
of the SLT-1 B subunit did not cross-react with native B subunit but 
strongly recognized denatured forms of the protein. Finally, the 
monoclonal antibody 13C4 was shown to bind to a discontinuous epitope 
expressed only on the native form of the protein. These immunol . reagents 
can be used to probe the conformational state of the B subunit and the 
holotoxin as it relates to their functional properties. 
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Journal 
English 

The cistron encoding the B subunit of Escherichia coli Shiga- 
like toxin I (SLT-I) was cloned under control of the tac 
promoter in the expression vector pKK223-3 and the SLT-I B subunit was 
expressed constitutively in a wild-type background and inducibly in a 
laclq background. The B subunit was located in the periplasmic space, and 
less than 10% was found in the culture medium after 24 h incubation. 
Polymyxin B exts , contained as much as 160 \xq of B subunit/mL of 
culture. B subunit was purified to homogeneity by ion-exchange chromatog. 
followed by chromatof ocusing . Crosslinking anal, of purified native B 
subunit showed that it exists as a pentamer. In gels containing 0.1% SDS the 
native protein dissociated into monomers. B subunit was found to have the 
same glycolipid-receptor-specif icity as SLT-I holotoxin. Competitive 
binding studies showed that B subunit and holotoxin had the same affinity 
for the globotriosylceramide receptor. Evidently, this recombinant 
plasmid is a convenient source of large amts . of purified SLT-I B subunit, 
which could be used for biophys . and structural studies or as a natural 
toxoid. 
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